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Dedr Dr. Dessauers

e are enclosing 56 copies of Quarterly Progress
Report No. 7 «on Centinuous-Tene Electrophotography.
This report covers the work for the ‘three-month perlod
fron Decexber 15, 1949, to Harch 15, 1950.. -

Data givinZ thé engineering design QﬁECiflca~
tions Tor “heé brocess as it is carriegd out &t present
havé been obtained. Work consisted of detailed- informa=
tiom on the geometry and spacing of parts; voitages to -
Urov¢de,plate prepavation data, etce Fubther work is
heing done to determine moré ezactlf the operaticnal data,
such as latitude of expesure and beést charging and develop—

‘ment conditio®s for different subject bs having a variety of
brichitness and contrast rangess

4 new method of development ut11121n~ a spray , q
of Qry powder; different from liquid spray previously . /

[
{
Y

reported, has prcduded- plctures of very fine graln and, ST
pleasing tonal values. - -1

Adnésive=transier and adne51ve—11x;ng techniques =
 have vroved very successful. These comoletely eliminate o
wlectrlcal bréakdown duiing transfer which was a difficulty
encountereduylth electrostatic transfer.

Very truly yours,

%z%/%w: |

Lewis E. {allkup - 1
Assistant Supervisor ] -
Graphic Arts Reséarch Division o
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QUARTERLY PROGRESS REPORT KO. 7
(Recembér 15; 19h9; ‘to darch 15, 1950)

on

CENTINUOUS~TONE ELECTROSTATIC =L ICTROGRAPHY

e : T

THE HALOTD GOMPANY-
(Subcontract Under Signal Corps Prime Contract
< " No, W36-039 s¢-30851) s
(Department of the Army Projects: 399+0L=052 )
(signal Corps Projects 195 B) »
by

Re . Schaffert, D. Te Williams, end L. E» #alkup -

OBJ:CPIVE OF RESEARCH: To evolve an gléctrosfatic electrographic

- system capable &f preproducing- continuous-
toné phoétozradhs.
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QUARTERLY PROGRESS REPORT NO. T “
. (December 15, 1949, to March 15, 1950) ] I
i “1 S on ;
M CONTITUCUS~TONE ELECTROSTATIC ZLEGTIROGRAFHY
IR o [ _;
i THE HALOID COMPAIR _ |
. \ {Subcontract Under Signal Corps Irime Gentract
- - 6. 36039 sc=-36851)
i _ | (ﬁepartmént of the Army Project: 3+92-0L-052) 7
‘f‘ ? (iSignal Corps Project: 195 B)
;;; | from
rﬂ . BATTELLE #EIORIAL IWSTITUTS |
1 by } _ﬁ
1;, Re k. Schaffert, D. T. '»‘Jil]-.iams\,:, and L. B. Walkup
Ed liaren 15, 1919
a i SUMARY
E- Ti]is report covers eXperiméntal wm'L on cont* nuous-uone electro- l
S’;ltt photos ra")“J from December 15, 1549, to L_iargh 15, 1950: o 1
’F “Jork -on this éroje ot for the past quarter included both a N i
) 7 c‘ontinuau'bioﬁ of research on the over»—ail electrop. . bosraphic preocess and
T 9 7\the establlonment of detas led englnner:.u, J;ni!_ébl*nla'tion onrthe i)i:@:cess as 1t
2 stands atﬁp{reseni:. The estgblishment of engineeringe infomation was ‘
- B niecessary to allow the comy letion of the design of an electrophctographlc l
r caimera. This 1nfor1l Len w35 submitted to The I aJ.md uompany 'on February
S 1, 1950, | |
S e I i} bt 3
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1 } i"
the detailed investigation of a large mumber of variables in the . ;

‘ ] : < i
| - 4
| : s . . R :
, process was necessary to provide the necessary dabta for camera desighe :

The work is divided jimto five broad groups, namelys: (1) plate preparaiioni

e 5%% techniques and pkate characteristics, (2) plate sensitizing téchnique
e ~

and potentials tobe used, (3) factors cencérned with plate exposure;
(L) plate-development requirefments and comtrol, and (5) transfer and
o _ i fixing melhods..

$5-backed; sclenium=goated plate is

_ recommerided, the coating being 5C microns in thickhess. Such a plate !

is. capable of sustaining 2?§i¢d&ts without suffering electricai breakdown ';

o én@awtbé?§§y,:is‘ca?aﬁle of producing images without powder—deficient 1
, aieas,and excessive graininess. quther, these pigﬁes gaVe exéeptiohally |
f;% slow potential-decay rates in thé dark and have adequate light sengitivity

. 1 to achieve ASA speéds in thé range of 12 to 25 in daylight. ‘ N |

In group two, concérning plate sensivizing techniques, a sbudy i 7

& X _ _ ) . I B I B
\: was made OFf the best gvailable model of a potential=-control, charging

i

unit to determine the effeet of its voltage characieristics and zéomelry |

- | on the charge producéd on electrephobographic plates+ —The variables of 7 -

- ¢Ororig voltage, grid voitage, grid-to<plate gpacing, and rate of traVaT&e,z

of the plate under theé c¢harging unit were investigated. These factors

DI G [

afe ot s0 critical in affecting plate potential as to offer serious . §

i
v

J T control problems. A4 brief series of prints was made to determine the
effect, of differént initial plate potentials on image density. It was 1

found that the plate potential from one charging to another can wary over
1 wide limits (aporoxiiately a 169-volt range frofm 150 volts to 250 velds oF:

i
&Y

@

A more ) with very littlé change in image density.

e o
s
b 0 e T A S et .

F‘q o » l %'T'E;‘r“) BATTELLE MEMORIAL INSTITUTE .
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In group threé, invelving factors concerned with plate exposure,
only one test concefned with SHpOSUIE aloné was carcied out. Thi§ Was
to study the effect of éxtended time intervals between sensitizing and

exposing the platéuand_betWeen,eprsing and &eveloPing_the plate. A time

- }

interval of 20 minutes., either hefore or afioy eobvosure, gag be expected
to have wery lﬂtule effect on inage density or tene quélity.

aIn.group four, involving development ?éqyirements and control;r-iw
several diffé?ent ciperinents were conducted. The most advantageous
spacing :of wire§ in khe-dOVQlopment.grid Was found to be about 50 wires
per inch, @ad the best grid-to-plate spacing was found to bé atcu
0.050 inch. Tests on powder boxes show that the most dependable powder-
cloud generator, fornd to daté; is compfiécd of ofie. brush, having a
81nole row of bristles, mounited to re01procate in a bex; ‘the dimensiofis

of whic‘h are 5 by 6 by 2:1/2 inches, This povideF~cloud dev:;cg i's

capable of producinhg repéatedly electrophotographic prints of acéeéptable

quality. It is possiﬁié to make 10 or I2 prints from such a box, using

a single 65-gram developer charge (Al-S pciider and glass bead cabrier)

bcfore a dccrcase in 1nage density becomes notlceable. A brlef situdy of

-~

develooment-~r1d cvcllng, or grid voltage aagustment durlnp development,

revedled that improvidd tonal rendition can be accomplished in this way,

but that the results of .

S0 ¢t

‘U‘

are critically dependent. on.

-4 = ey

a procedur

expesuré. A scrics of Zh.prints, made uSing_thg,brush-box cloud generdtor?

with a sing 1 charge of developer, showed that the variation in density of i
' > . - - i

a print of a given subjett is expected to be plus or minus 0.1 density

unit at a donsity of 0.9
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**enct rcsu.tt was ot madé in the *orev.a.oué work.

- fghy to produce olectronhotogfaphic prints of finér grain than those

RBE:

'Ff'l
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In group five,

/

is shown that the adhesive-tape method of transferring the powder image

from the electrophotosraphic plate to the white-backed print is definitely

superior te the electrostatic transfer methods Adhesive
a white, opague, pressure-sensitive tape vrhich is prcsgga firmly against
the pewder image on the plate by means of rubber rollers. The tape is
Femoved from the plate .and the transferrcd image. coyézfed Wwith & transparentl
adhésive tape to protect it and make it perménéht. The tapés available
for this use at the presént time, while not idéally suited to the
purpose, il produce prints of very good quality. At our Jﬁequest:,
tapes which should be more sulztable are oolng made in experimental lots

- by the supplier of -the tapes uséd . al present. -

Three z‘aothods' of conﬁz:olli-ng the polarity of the powder particles 1

in the cloud néar the plate supface were investigated. The most

sucéessfil mothod usces a grid held at high negative potential which

attracts the undesired posidively charged particles and thus removes them

from the cloud. Expcriments on such a sorting grid have been reported

,proviéi-iél;y.‘ » but a coiparison with othe?r methods of accompfl:i‘shing the same

& method of spraying dry dcvelgper‘ powders has been used success=

<

.obtalnea with the.‘pqwc_lerezcitaud boxes Véf' the agitator or brush typs. The
réndition of totie with. powder spray is aliso superier to that produced by
the agitutor or brusn-tjpe povider=cloud box and ancroac‘ies the over~all

quallty preduced by liquid-spray te chnloues, This powder-spray method

STRICTED

conéérned with *ransfer and fixing methods; it .|
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has not yet been applicd to development in an cnclosed box, but cértaﬁn

nodifications of
& study of one step in the clcaning technique for thé brass platés

brlor to coaulng with Selenium has shoim that the

pétrolewa fraction of

the’Glass Jax is respensible for the good results in this dpplication.

Coating the brass plate 1
scrubbing the plate with Glass Jex has the sivic beneficial effect on

éléctrical characteristics of the cleciropnono”rabhic plates

Graininess in prints made frem phosphor=coated plates is directly

dependent upen particle size in the phosphor. 4 decreasc in particle

size from 75 to 5 micrens produces a définite

Pint 1mprevement in grain

quality. Picture quality and aecépted potontial ere directly dependent
- the thicknegss of the phesphor layer up to a thickness of 0,007 inch

{775 mienens
{1{5 MLCronsg, .

print quality or increasc the aeccpted potential (umder the charging

conditions uscd ).

Phosphor- plates made by spray, dip, and dector-blade

techniques have clectrical and print~making proacrmlcs‘which~cSSqntially

are the samé.

FUTURE JORK

Process details which involve the operasion of the cloetrophotos

H

graphic eamera vAll receive pFimary attentiori. 11 algo bBe done

ork i

with the-brush-type development box to impreve the heﬁogcn@iﬁy of thé

cloud and réduce the number of aggiomerated powder particles produced.

the method will probably be adaptable to an cnclosed boxp;

vith a very thin laycr of paraffin instead of f

A further increase in thidkness does not further improve |

W

4 b by ———re e -
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' iRes,earych on the broader gspects of continuous-tone ¢lectrophotography
1 ’ will econtinue insofar as such activiily does not dolay “1@ viork more N
] Gl
C = closely comnected with camera design and operation. )
% ) , - The following specific points concerning process details will
i L |
3 receive parw,cul“‘ '*ttentlon-
!
| 1: Dmorove uniformity of povider=éloud density and reduce number ‘
l : i f aggléhéféﬂted artieles in T:/he-' cloud. ¢
i - ' ' 2. TImprove fidelity of density renroductions
| T i .
} e ‘ ' 3. Study the process conditions to determine the cffective plate
. ; ’ ) spced and optiimim ekposiie using different plate p‘otcnt'ial‘s", « variety of
' | exposure -conditions and different medificabliong of Lhe brush-type develop= | .
b2 .
o | mént box. S
- = ) : — !
] i ) L. TImpréve the matermls and techniqués uscd in the adhesdive ';
! iy | transfer and fiiing opérations.
g ¥ - <
‘f { Various combinationis of brush designs, bristle types, ‘stroke )
I. ~ lengths and frequencics, types of de.vél@p’er povvdcrs.,gﬁd baffles wi;i be
| . T . -
:: ' investigated. The ¢ffects of cloud'=gencra'bér désign; powders uscd, plate
} _ B
il potentials and exposure conditions on tone, or density, rendition will be T
tf{ - studued, T?l(; ei‘i‘ect of different initial plate potentials and a variety
L‘; . ‘ of exposurec conditiens, imclvding wide ¥anges of brishtness and contrast,
;i f | en effective plate speed and dmage quahty vﬂl a.lso be mvbstlvatcd. 0 :
i = ‘?-; : | Adhe sive trcmsfcr tamcs w:n_th Less \tauh and w:Lth smoothcr .adhésive surfaces |
% = will be procurcd and tested. ,
",& if, & The feasibility of adapiing the ;p<?1id’§3r—;s;5ra§,f teghnique to dé‘\felop— |
s . . _ .
g B ment in a totally cnclosed box will be iﬁi?cs,;tigqﬁgd; Both the \powdef%éprayi: 1
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K and liquid-spray devclopment methods w1ll be refingd to improve image ;
| 2 quality and to simplify the aDparatus and its operation, so that they
| may be prescented at the termination of theé Contract period as alternative
i )
I - I Gsvelopment techniques.
i ’5\
i A study of the propertics of phosphor plates will continue at a
! reduced Tate of effort. Some work will also be done on the determination
F
of particlc charge and donsity in the Povider cloud. i
S PUBLICATI(NS &ND RTPORTS
L
SR (None)
A |
§ " ] ~
Si:i__; ENGINEERTNG INFORLATION FOR DSIGH OF
b T EL.C TROPHOTOGRAPRIC ‘,GJJLJILA
| 2
|
; i In order 4o havVe & edmblete and working electrophotographisc .
‘; s camcra béfore the termination date of this contract (June 1k, 1950), the
i _ . date of Febructy 1L, 1950, was sct as the time when -the nccessary
[ - e OO P
: ¢ngld nc\,rlnf_, 1ni‘ormat.hon on thc process, as it Su,ands alt prescnit, shou]d
3 , ’
‘ - be sent to The Haloid Compeny for use in the final camera d¢sign. This ;.
N
'i | -detailed engincering information has been asdoribled and was reported to
g = Z . yepresentatives from The Haloid Comp aiy &b the © inio 6f tHEIF Visit 1o
4 . _ ,
~ ) Battelle on Fobruary 1, 1950. This information was alsd submitted, in a .
: letter, to Dr. Jessauer of The Haloid Company. A copy of this lebter is
; : included in The Appendix of this report. 1
: e BATTELLE MEMORIAL INSTITUTE
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I of the information ~iven in this letter to Dr. Dessauer has {
. - 3 ; 4 R . 3 i
been reported in provious Quarterly Progress Reporis. Hewever, part of |
the information reosulicd from recent work aimed at completing the basic f
enzinsering é;lfomaﬁion necessary to construct an clectrophotographic :
L e —————— - N - - P §
camora. This work is déscribed in the Lollov.-,.g seitions, along with
othel experimentel work eompdleted, 7
o By N g 3
RO ITAE ‘“O"tK ON "O JJDEQ“C]:OUD BOXES %
Hs B, Carltoen, E. C. Rickers; and 0. 4. Ullrich <
hgitators for the Powder=Cloud Box £ T
- *
Soverad dosigns of agitctors have been made and tésted in the B
- - -1
powder-¢loud box. An agitator consisting ©of a sinZle brush which brushes ) §
1
‘ovier & codrse screen fastened to the bottom of the box has produced the
best and most dependabic ¢loud for deoveloping continuous-toné électro- i
photograpiiic images. A4 develoeper ccns:.stlng o:[‘ uncoau\.d glass boads and ,
{
Alj powder has been used succeswully in tms brush-type box. Qther
— [ 7iethods of producing a cloud inm the powder box, :incluc_ling ciloft-h and
B cotton impregnated trith powder, were tricd witheut siccess. - .
1 Box and fgitatdr Design k
The povider=cloud bo¥ used €or this vork was constructed of brass !
sheet and had the following dimcnsions: 5 inches wide, 6 inches long and. | {
1 either 1.5 inches or 2.5 inches deep. .Several dosigns vtilized vafiocusly E
i ) ~ i
t
2
_ f 4
R ‘%
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shaped baffles which were moved through the powder.

mounked

4la

UL.L\/

onds of

mounted

c¢ross~gectional shades of the various

A dcvcYopment grid was used which ¢onsisted of irires 0.003 inch k

boxs i

in diamctor; spaccd

dimensions of

{inside dimcnsions of the frame) was four by five inches =ad it was

HeabEs
(23

-3

o)

pa

spaced about 1/16 inch frem the e

grid was

+Tac

el

box,.

maintained at .z

cro-poten £ial f

ohr the r001vrocat11g rod,

530~

Also shovm in this figure are the

Lo

vhich were five by six inclies.

lectrobii

grid, and the back of +he cleec

on a rod 1/8 inch in dialieter which pass

soes of ba

phiotosraphic
placed #n the planc of the tops or open

rOphOtO“ruDth ﬁlate were all

ed throuzh holes in the

RESTRICTED

£L1és and brushes used.

side., of the

>

istics of the various.types of baffles and brushcs.

The developer cons 1sted of a mixture of Alj powdcr and uncoated:

glass beads in the Fatie of 1 to 12 by weight, vespectively.

For the agitators (a), (b}, ﬁgQ;‘@djs and (e ) in Figurd 160; e

lgngth of Stroke uscd

was about 120 strokes

Le;Ag_inqhqgfbgggggq four or five baffle platos werc mounted op the Tod.

was 1=1

per mimutc.

long Gimensien of the bhoX.

The biuslt dgitator (), on the other hand, corsisted of a single
brush, mounted to reeiwrocate acress the widith, er {ive-inch dimension,

of the box. It stroke length was approximately four irnches

The lenath of siroke wes limited to

Thoso,ﬁbovc five bafflcs were r001pr004ucd 1n a ulrcctlo f Pare

These baffles were

ure 160 shows a cutaway view of the box with vaffles

per inch, and mownted on a frame, the outside

The frece arca of the grid

platc surface.

or the tcsts nudc to compare tnc charactvr—

The
. ‘.13_0.'_2#9 The

L .1 0 B _ . S i e . 7.','
I/l inches and the frequency of ¥Fociprocation

1cl to th°

in LB-mesh
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N ‘RECIPROCAT?I.‘NG
BAFFLES (TYPE d)

A
/\
N\
3
N
'\
|
>
P
i\,
rh
|
!
>

(d) {e) 8

FIGURE 160. AGITATOR ~TYPE, POWDER -CLOUD BOX AND .

VARIOUS DESIGNS OF REGIHROCATING

BAFFLES AND BRUSHES

- 0-14741
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scroen was fastened to thé bottom of thé box to prévide an irregular
surface for the bristles to brush against, thercby producing a more dense

cloud. The bristles werc of horse hair, one inch longs

Ré'sui'ts of Téets on Agitator Designs

The baffles (a) and (k) {sce Figurc 160 ) did not produce &

sufficlently dense cloud to develop an clectrophotographic imagé..

L2 bof

The
objection, to design (¢) was that it either threw both powder and glass
beads against the plate, or did not produce a;powﬁcr cloud at alla,
Dosisn (d) was the most sugcessful of the baffles, in that it
produced thé moést dense and uniform ¢loud of any of the baffic desighs;

however, it suffcred i‘rom the samc fault as the othe *s in that it was not

capable of comsistnntly producing a sufficicntly uflii‘érm clou{'_l;.- Thi:s
was particularly troublesome if, duc to tilting or shalking of the box; the’

developer dollectod to one side of the boxs - L < -

.

RESTRICTED

T The orusn afflbators Wore more suceosstul than the bafflecs in
producing uvriform cloud consistently., The biush shown in (i‘) of I‘:mure

160 was the better of the bwe dosi ans in %that the cloud was more wniférm

in density dcross the plate suffacé.

at the onds of the brush stroke, howevcr. It was 0 reduce the area and

maghitude of this "end ei‘foct" tha.t this brush wvas Yec p "tc,d &Cro 88

the w:Ldth oi‘ the box rather tna.n aleng its lcn'"tn.

Sta ulona:r'y bai‘fics

the stroke-end pOSlulonS

m.thx th‘, surfaccs, horizontal, and placcd over

of the brush, improved. cloud unif.ormi?vi:;ty somevhiat. Inchedse ini-
of the box t6 2.5 inches also ,Lmbrovc,d cloud uni fm“nlty to sonc czto 1%,

but further incrcase in depth only decreascd Jhc* uniforuity.

The donsity of the cloud was gureater |
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if proper carc is excrcised in the developing oneration, powder

~533~

The princinal fault: of this singlc-brush design, the best design
found to date for preducing a powder cloud in an cnclosed box, is that
the average cloudﬁparticle size 1s not as small as the particle size in

Thig Pesults in & tendoncy to produce
agdlomerates -of powder which give rise to undesirable graininess in the

devcloped imagese & sccond fault is that this single~brush design

produces cloud particles of both negativé and positive polarities. Weys

of coping with this problém are discussed in anothcr scction of this

T port cntitled “Condrel of Polarity of Cloud-Particle Charge®, However, |
iTiages
can be foried which are acceptably dense, fine grainced, and of" good

over=all appearances. These factors, concerning thoe care which must be

taken, are digcussed in detail in sc¥eral ofher scetiens of this report..

Sevéral othor meéthods of producing a powdér cloud; which werc

uhsuccessful, include scraping or beatlng either cloth carpet_nﬂ or

cotton batulng;whlch has been saturatcd w1th developer powdcr. Although
two of these, the scraping of a blade over pewder-laden cloth or carpeting

were Capable of producing

unsatisfactory becausc they bgcame depleted of powder so rapidly as

to require frcguent retoning, This nek44£<t,fr:quent rctonlng meant

b b sma e

o E Yl ST RS

VRTINS 0 RS

3
; that cloud den51ty Vaflcd w1dely from prlnt to prlnt a very undesirable ]
i [N . Bl = . B E
characteristics 3!
- - I R
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It is nccessary for effeetive potential cycling of the
development to have particles in the cloud of onl¥ one charge polarity.

If, for a positively charged plate, some cloud narticles viith a

charge arc préscnt,

grid poténtial is raised in eyclihg

powder-cloud boxes produce a

positive powder.

The polarity of the cloud of particlas reaching the pL late Qaﬁ be

-5

control of Polarity of Cloud—

Parnlcle Charge

thoy will deposit on the highlight areas when the

controlled by threc basic methods.

The first method is to prodice particles of only one polarity.

This may involve the iuse of materi

which arc high in th¢ tribeeleetric seriecs comparcd t6 the materiol of

the particle itsclf.

'cloud is producea, cherges thc cloud purtlclcs nezav 1velf

experimentally agcomplished by coating the bristlcs of the brush and the

interior of the box

negatively charged powder collects on the interior of the b

the coating and pcrmiﬁting-positively charged powder to be produced

again.

The sceond ncthod of produ01ng a cloud of partlclcs char ged to

the same polarity is to charge the parti@lés

produccds This can

particles throuzh a

this method. appeercd to acconbllsh 1ts‘purpose.

o

Gontact of the particles with this mutcrlgla as: thp

The presently used, brush-type,’

small, but not megleetable quantity of

als for the brush, box, and carricr

grid during

1 positive

with polyvinyl acetabi.

c ac

__However, as

after the cloud has been

chomP1i5h65:i0<§Lﬁf@at‘GXtGﬂt'BY.ﬁQSSing'the

field sustaining a. corona dischiarge,

.Hochcr,

Thls has been

the box ia uscd

hleldlng

Experimentally,

its use in the
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3

dévelopment box was precluded; Décause the ionization produced reached
the plate being devéloped and caused it to lose potential.

‘The third méthod of contiolling thé cloud polarity at the plate
is te sort out the particles having the wrong charge. This cari be done
eléctrically by using a sorting grid between the cloud generator and the
devélopment grid, The use of such a sorting g¥id has been described in

v @

Quartexly Report No. 3, page

oY

Py

grid, which was made of 1/L=inch hardward c¥oth, increased +hs density

and unii-’orr«ﬁty of the images but, in additieén., app‘eare& to cause

{  agglomeration of the powder dépositéd on the plate. The use of a sérting

. grid was sksc veporied on pageé 323 of Quavrterly Réport No. L in which a

potential of 800 volts negative wis applied t6 the grid with effective

295, It was reported there that the ‘sfo*ftiﬁ'jgii )

results.
In the present work, the grid consisted of an array of wires,
92010 inch in diameter, Spaced one=half inch apart,and if a plane sevén-=
eishths inch from the devélopment grid, Sorting was more completé for
higher sorting g¥id potentials, the upoer limit of potential being the
point at which ¢orona dischafge started. A Dotentizl of 3000 wolis | MU
-1
negative was found ©6 beé very satisfactory. No trace of positively
charged powder could be detected in the develoved image until the ) 3
T B B - f p
1 devekopmént-grid poténiial was raised to 180 volts, positives At this ]
N \, - - - - N B - - N N N - ht - - k-
voltage, a Yexy slight amount of powder degesited on the extreme high= )
light dregs. - ,
_ o i !
) : :
g
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EXPERIMENTS ON CHARGING,_ ..,XPOSURE s
AND DEVT”LOPMJNT '

H. E. Carlton, Do Lo Fauser, R. B Landrzgan, ‘D, ] F. Mosley,
- Ra LO TOIII, a.l'ld Oa A' UllI’lCh ) )

E_ffz@,c-‘:fti of Plate Potential on Graininess of Image

The study of the effect of initial plate potential on the
graininess of the powder image produced on the. plate ha,s: been continued.
The previeus work on this subject was described in Quartérly Progress
Report Nos &, pa && 1if6=lit8. ' There it was Peported that much image
graininess results from overcharging the seleniua plate, causi_'_ng/ breakdown |
in the selenium layer, which apparently Gamages the plate permanently.
This damate; and the graininess due o it, can be avoided by sensitizing
the plate under specidl conditions with a potential-control charging unit |

' (Quarterlj Progress Report No. S » pages hlS—hl?)

The plate ¢an be damaged by overcharalng in at least three
operations carried out on glectrophstograpnié plates: (1) testin;.;;f of the

plate; (2} ‘S'ens'-i’tizing of the plate, and (3) electrostatic ii*y sransferring

R R Lo L

the powder image from the plate. .

Damiage from sensitizing the plate was obscrved on some 1L8-micron-
thick selenium pldtes when they were charged 6 potentials as low as ,2;,__1

voltss By increasinz the thiék‘riéés_ of the selenium layeér, the potential _
to .shich the plates cgn be charged befors they deveiop ‘this breakdown ‘ 3
daiage 5 4180 increased. A So-mlcr‘on~th_|.cL plite gan be chargod to aboub | 35
¥ i
300 volts (positive potential) before breakdowm b»gms to occur. Thicker | %‘
plates will sustain even higher volitages before breakdewn; but are not :1(
R E: ST R I CTE-D BATTELLE MEMORIAL I~ ST!TUTE “}”
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potentials which also result

dovn to gradually develop.

1— charging potoritials as possible.

deveLop how

20 or 30 chargings.

~537~

An. avarase B0-<micron

Bepeated charging of

to safe limits of potontial for rcpeated <

usable in the process at present because of excessively high Pesidual
S0=-micion plates to
potentials near this 300=velt limit value often causes moderate broak-

Although no situdy has been made with regard

in prints due to sclemidin=layer breakdown, recomucnds the use of as low

- Plate will not

Zceable breakdown- damage wherl chatged to 275 volts or less in

Operating Characteristics of the Haloid-Built,

rotentlal. ThQSG vaniablegquﬁcu

corona -waipe os,»{o)

pot t l of
— U traversc rate of plats

162, and 163 show these relations

un@grt@hargz

desighed and nade at The Haloid Gompgny,

. The opcrating char terLstlcs of thls potpntlal-conqrﬁ
corona charginﬁrumit»built at mhe Halold 001Uany have becn‘g

ngucrmlne the effecet of each of four varlgolcs on accthcdlfl s}

Potential-Control Charging Unit

Th -order to more efféetiveiy control the potential to which a

— e wE e emE s e cer e

’This device was first described for this prbjﬁét in Quarterly Report

An improved model of the potential—coﬁtfol ¢harging anit has been
eral of these units have

‘been provided for expdrimental usc at Battvllc lenerial Institutc.

5

TPLUL,
NI

'qned to

S~ o
> ra
L

(19gpetontial on grid wi.e®

- \

;anc1ng betwoon nlato anﬂ T ow

ng unit.

.

sarves in T wes 161,
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Data from thesc curves can be uscd to detecrmine the limits of ;
variction of cach paramcter measured for any given platc-po»t‘enti;al . ‘
variation. Im the following table these valucs are listed, along with
{  the conditions which have been choscn as shandard. ‘ ]
TABLE }j3. PROPOSED STANDARDIZED (G(WDITIONS FOR POTENTIAL=
CONTROL CHARGING UWNIT
: : ) = Szixgde;r’&‘i:zcé; - Eimits of - 0 )
S 7 ~ \[aluesr o . 'Var&ataon N

fla‘i;e potc;htléi : 275 volts (znam) ‘ + 5’ volts

Corona potential 61i00 volts £ 90 vVolts

Grid-to~plate spacing 0.187 inch * 0,015 inch_

T_I_‘.%VGI‘S@ rate 1 inch per second * ‘O‘.l{8 inch per

* second .
Grid potential 180 volts % 5.5 volts
 The effect of corona-wire pot\,ntlc.l ‘or;;cj:rfgfra:;c;l‘"renn, grid S
eurkent, and currcht to the pla+e being chm ed, was also measureé1~; These 1
data are plotited in Figure 16L. ‘ B -

Two other constants of thé- charging unit were deterim;rled. Thess |
involved the potential 6f the ,pl’{:/lbe as a fupdtion of its position with 4 ]
r.é-sp.e:c_t to .thc chat’glng un‘.i,te ’Ifhe :,f_‘i‘rsfc. measu_rc,d the ~p9‘_g_cn§c:_i.a‘l“ of thg ‘_F /
I «"Jlate as it progresscd under the grid wires. The sccond measured the ‘

i potential of the plate under and bcvond tr:e erd of the charging unit, in
a dircction parallel to the grid wiress Fismrres 1652 and 165b show the
results of thase testss | i

. - — - 3
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in controlling the potential to which any given plate may be charg@d, it

doés not in itself completely govern the charging opcration. Aceepted

plate potential is still, to some cxtent, affccted by SGlen,iufriﬁfihn
thickness {even when charged well below its maximwm value) ahd duratis

.of the charging period. -

The fiest independent factor mentioneéd as affesting plate

potential was the thiickness of the seleniums. A tiddc cker-plates or- -

i"

A
é thicker arcéas of onc plate, will accept a higher potential than a thinher

plate. This differcnce is, in some cascs, rouoh],y' proportienal to the

£hicknoss .

fith regard to duration of charging, Fizurc 166 presents data

taken on the VlDI‘c ting~probe electrometer In which a potential~control

grid was used for charging. It shows clearly that, for any given

geomotry and potential on the charging unit, a certain minimum time

interval, gemcraily several seconds OF moré; is required for the plate to

réach its final potchtiale 'I'hls ‘is also showm in Figure ¥63; im which

—final potontial proved to depend greatly on the traverse rate of the

p]m:a’tel'

ﬁ:ffer of Inlt.Lal Plate Potcn b1>al op, Imagé Densruy -

T,hé cffect of maximum plate potential en imace density was

investigated to aid in establishing voltage tolerances for thé charging

- operation. Tt mas found thab, £

1as found that, fior the same cxposurc, images made from a

plate charged to 150 volts were only slishtly loss dense than images made

Although the potential-control-zrid charging unit s very effective
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fron the same platc when charged to 200 vélts. Therefore, a large
variation in initial plete potential ¢can be tolerated from one charging
to another, and sitill obtain prlnts of acteptable image demsity. This

tconclusion is based on WoFk with three scparate plates.

is Very much smdl ler than ‘the value cited above, hovever. To attain
ggg§p¢gblcruni£ormity of density within any given small areca of & print,

the potentisl variation in this area must not be greater than plus or

minusvapﬁroximately two per cent.

Betfeen Chgrgln? an"fDuvclonmcnt

plate sensitization and exposure and between exposure and development.
It was found that, using the plates picpared under the ¢onditiens
described on page 606 in the Appendix of this repert, time intérvals
up to 70 minutes can bo tolerated with practically né loss ih maximum
prin¢fdeﬁsiﬁy and no noticeablec effect on tdndl rendition. Such a time

1ntgrval,cun occur either beficre or after e gosurg.

Tnls vrork vms carried out with thrée plates, No. 1—13~50 D,

No. 1=16-507, and No. l~lo—50'H These olaues were chargcd to 20Q volts

potenitial, eXposed in 4 caméra to a silver halidé continuous-tone print,
and developed in a brush-agitatorn powder-cloud box. A grounded. 50 wire

pér-inéh, dbveigpmggtggrid:Was used. Minimufr time intervals possitile..

due to necessary handling time; werc 1 mirvte between charging and

cxposure and 1 minute betwesn. cxn“g-rcfﬂnd QGV“7OUmGntw

The poténtial vaiiation permissible across the surface of .a plate

A study was made to-determine pormissible time intervals betiween

e 00 bttt v | rarrer—

e h e mae e s

e v e o e v
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The whole process generally proved to be repeatable; that is,
whén the same time intervals were iiscd, the image déensitics generally
apnearcd the same to the eye. However, at times, Gifferences in 'prmin‘b
density did appear in imdges made gnciér supposcdily s"*llar 7ormc;11t10ns
Thesc diffcrences irere ®fteﬁ greateor than differences which appeared

between imezes madc uSing short time intervals and images made 98ing long

time intervals: Thus, it was shown that the effcct of varying time
intervals up to 70 minutds is generally 1o g_’rcag”gpr ‘than the effect of

varistions in the developing apparatus itsclfs These resulis are in

~r, -~

skcellent agrcemcht with results to be expccted frem the :skow dark-e-’
decay rates of the plates, and akso from the wide limits of initidl
: 'po-tént;iél which vill produce setisfsctory prints. ’
The offect of a 20-hour period between charging and -exposure
was also invcsf’cigatcd. In this case, the devéloped imaze showed a very
Qecidcd deérease in ovérall density. The picture was complete, however,

all details showing nearly as well as in the prints developed after

relatively short time intervals.

aded—tisic imtorval between cxposiie

=
(]
0
Hy
Ey
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Q
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Fy
]

3.0k
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and devélopmenit has not ¥et been éxa.m:ined.r Here, it would be expected

_RESTRICTED

| : §

; that loss of detail and blurring of the image iight result from both 5

1 dark conductivity and surface conductivity on the platc. & careful %

; ° o : L ) ) d ’
¢leaning proccéure can climinabte difficulty with surface cenducitivity, at ‘

heast at modorete humidities. ;"

T An adequate cleaning proceduss consists of wiping the platc §
. , - , X
surface with a cotton swab saturated with absolute alcshol, blotting the . i
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surface Gry, and exposing the plate to a warm-air current for five or
ten minutes.

As recported above, time intervals up to 70 minutes between
sensitization and devclopment have appeared %o cause no significant drop

in image dens:.t‘r in iimited laboratory expcwiments. To allow fc-)__r‘.

unfo¥éseen varictions which may gppear in the ficld, a time interval of 28

minutes has been recommended foi eamera operation.

The_Development-Controd Grid T

A ¢ursory study of thé use of the developmén.t:egntrol grid was
uridertaken to obtain data required for  the desigh of the electrophoto-
graphic¢ c¢améra.

7ire spacing in the grid, and the spacing beiween the grid and
.the plate x}qr@ evaluated as to their e_ffect on grainingss, fj_d’cj_i-ty of
tohal reproduction, ameunt of halé and gencral appearance of the image.
The devcloper used was: Al-5 powder with uncoated glass beads (1 to 12

Fatio; by weisht). Both the osé¢illating, cozzac.r menh 28 tray and the

brush-type, povider-cloud boxes were uscd. Thé plate was céntact expos'ed‘

using the sctup &

7

§hown in Fizure 169, prescnted inm another Sc,ct:.on of th:.s

reporf'c.. The g i‘ consisted of O.-OOB-inch-digrﬁeth wires .me_gm;_e@ on &

1/2-inch angle~iron frame wiith outside dimerisions 5by 6 inches.

“IiYe spacings in the grids uscd for tiis work wiere 30, 60; and’

100 wires per inch. The spacing betreen the grid ‘-'n';res and theé Hlate to

be devel ed as varicd from 0,020 inéh to. O. 12@ inch.
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N The results weire as followss:
1. Lihes appear in thé print due to grid-wire shadowing when
the grid is placcd too close to the plate during development. The ' ‘
& . spreing at which the lines Just begin to apnear, defined here as critical ,
g i)
b spacifig, 1§ dovendent upon the potuntial differcnee between the .pi,ai;g
and the grid; the greater the potential diffcrence, the greater is the 1
critical spacingzg. Using the shaker-trays; powder-cloud box,rtrhrer i‘o:llqw‘:‘mg
’ data were: obtav d 7 o
. Grid ‘th 30 Wires - Grid With 60 Wires
. i Por Inch —ioime e Tor Inch
- ‘ S ) Potxltlal Betwcen S - ) ‘Potontial Betwsen y
- " Critical S}_oa.ciing, Platec and Grid, Critical Spacing, Plate and Grid | 1
;- Inch _ . Volts. Inch .. Jolts ‘
‘,L" - o ) T o - ) ) T T X T T T .
vl - 0.0L0 22 = )
U 0+05L %0 0.054 22 K
T B ‘ 0,089 180 N.089 160 ;
| | |
= i
l These data ar¢ prescnted only to show about what values can be expectede y
% - There arc other factors which influcnce bhis 1ntcrdopcndence of voltage : i
% = and critical spacing, among which may bec the type of powdor usced and the
i i '-ghar;gc ‘on the powder. For cxample, using the brush~type p\o*.v‘der ox, a
i ) . potontial differcnec of aboub 200 veolts can' bc used with a pla\‘bé-‘-'to-gnid !
}i i 1
: i !
i ' s_p"ic:v_ng, of 0.045 inch. ‘This is cons:.dcrablj more potential difference §
' i T
: | than was permissiblé when the shaker box was used. : _:g
i T { i . . i R ) - . . i
f | (, \ 2. N6 diffcrence in image quakity was obscrved Betiieon the grids | 1{
§ ' * writh 30, 603 and 100 wires per inch when ¢ach was used at §lightly ]
_ 1 gréater thon its critical spacing. 1
i \ 3. Déevelopment is faster, thé closer the grids are placed to the ¥
) | plate : 7 i .
‘ ‘ k
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L. The closcer the =wrid is to the plate, the less the halo effoct

becomes.

5. Deveiopment rate decrcases os the

grid=irire spacings bccome

closer.

O~
.

For best image quality and reproducibility, the grid wires

must be cleancd of powder particles before cadh usée

Effcet of Cycling the Grld Vobage During cchopmcnt

One oronlslna mctwod oP imor oving the tenal rendition in electro-

photographic prints is %¥ propcrly adjustin

g, or cydéling, the voltage on

the develoepnent grid during the development of en image. The basis for

deveclopment-pgrid &ycling and the proccdurc Tfor accomnhlishing it were sctb

forth it Juorterly .rogross Report No- &, pazes 482 through )8§. Results

obtainod,Subscqucntly show thet it is possible to improve the tonc

gquality of continuous=tone im gos by ccvvlonﬂ0n+-°r1d qycllng, wsing the

brush=tync powder-cloud box. Effcective control, Whiqh‘rcsulté in a

: h@gl,uooroduction of the

ult to dchieve and

fai:

subject, is very diffi-

requires cxtonsive knowledge of’cxposuga and devclopiient conditions.

(Ia the work roported hers, grid cycling has consistod of using a series

of voltages only once during the development of an iaage, rather than

v

i
§ ‘opé@t”ﬁg the series once or morc durimg the dovvlonmvntm}
| s ] ]
§ LY j A zra ¢~°calc transp Fengy was uscd to determine the rclation.
Lo between imaze density and subject dengity for different developrment-grid
; : potentials.  The solid lines in Fl*urc 167 plot ima-e den31ty Versus.
T
l stbjcet donsity for positive grid potentials of ©, L5, 90, and 135 volts.
; .
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Sixty complete strokes of the biush agitator were used to produce the

densitics in the imogc. 4 veflection deénsitometor was used t6 heasure the

imege density. DBy doveloping a gray scalce in which. these different volt-

ages wore applicd sucgessively, a gray scale having densitics gorrespond-
ing to the broken lin¢ in Figure 167 was obte 1ncd, For this gray scale,

the devekepment consist d of 50 strokes of the brush at zero volts om

the grid, 20 strokes et +45 volts, 50 strokes 4t +90 volts, and 150

strokes at 135 volts. The elivice of number of Strokes at the given

voltages vas somewhat arbitrary, but it was based on 2 study of the

sollcl-’l:mc curves in the gr aph.

Tiis study showed that density im the
ificge became deficicnt. at about 0.l and that the two highest voltages

stertced dcfositing povider at and ebove this density. .

e wide spread in points for the broken line is duc to hon=

uniform particle distribution in the cloud. The brioken line dees,

,fmltc mprov.:nmnt in lmcc.rlty between image

howgver, represent a

density and subject donsitys
4 continuous~toné, silver halide print was then used as the.
sipj

act. to study the coffect of grid-petontial adjustment during develop-

m\,nt, A serdies of cloctrophétographic prints were mede at thrce

differunt grid volteges, <hS, +45, and +112 volis, ruspe ctiVGly These

picturce s re shown in Fizure 108

Sixty strokes oi‘ the brush agitator

viero used, The effcet o the diffcrent veltages can readily we sce

particularly in the differ.nce in the quantity of powder duposited in
the highlight areas.

out, Thc¢ pic

‘The pictiwre made 2t 112 volts is very badly "washed 1

ture at =45 volts is of very lowt contrast, but does have it

RE:-‘.;TRIE‘T%‘ D °
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o 55
~ E
o some powder in all but the eéxtreme highlight arcas, such as the teeth. 4 ’3
‘ : Thé picture at 4L5 volts has the best density balance but leaves t.h% 7 1 ; ,
1 I face too coatrasty. (Similar effects of the development-grid potential z
|
i}; - T _ | _were shown én paze 294 of Quarterly Repert No. 3. They were made under !<
]L’ ) 1 nore adversé conditions of plate quality and development technique.) A i
|
G | compositte +hose thre¢ usinmg X0 strokes at =45 volts, 10 strokes at
A . .
‘ c : +45 volts and 200 strokes at +112 voXts, 1§ also sliown in Figure 168
‘ _ : This is an éxamdle of the ‘type of result that crid-potential adjustment
] ’ 3 can accomplishs but the exact voltades and number of ‘st\jréke,s to use at
; :‘:‘rg 0 each volta‘se are very .cle,pehd‘ent upon the initial charging potential and
! L
i - ‘the exposure.
I%-' '- - These continuous~tone images were made using camera exposure
1 -
},’ ; of a silver-halide<print subject illuminated by two Kenry flash lampsa
P ' :
‘! A The p,oWder-cloud box had a develepméiit-control srid made with wires
| : }
] . | 6.003=inch diameter spaced 0.02 inch apart. The grid vas placed

approx_mauely oqe-51m,eenth inéh from the place. The aevrlooer con51sted

: " of uncoated glass beads and Al-5 powder, in the ratio of tirelve to one by

weight, respectxve-nv The plate Wé.S charsed t6 200 volts, positive

A |
! .. -
1 ‘ potential. - . :
1;7‘
P ) , |
g Reproducibility of Ima~e Density Using , ;
] L ' Brush-Box Devolonnent o
7 ‘_‘ - _. 7 SR -
G | e
r 1 A preliminary study was made t6 detérmine the variation which ¢an |
? . R B - -
| - be expected in density of prints made under fixed conditions with the
f B -
H - -
! brush=type:, nowder-cloud box. Under the conditions described below, a
| ;
i
’ « 5.
5
— - a
T "
R E C"T Ri ?,\_! D) . BATTELLE MEMORIAL INSTITUTE ;
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‘ variation in density of 0,1 at an average density of 0.8 car be expected.
! ;A,E;out 10 to 12 prints could bé made with a single chawge of developer
| - .
‘ ) before print density began to decrease as the result of the powder being :
%v : ( - t used upe ;
)E The tests were made with three different plates, No. 1-12-50C; |
2 ; No. 1-12-50D, and No. 1-12=50F, which were used inm rotation. They were '
chafged to approximately 260 volts using a potential-control charging |
“ unit, and eiposed to a gray scdle using tungsten illumination: The 7 q
t ; &¥posure was controlled by feans of “t‘he iris digphraif stop and the ]
} £ shutter of a 12-inch, f-h.5 J_.ehs» The arransemént of these parts is shc;wn
: | . in Figure 169, -
—k‘, | | The dgveioper box was of the standardized 5- by 6- by 2-1/2~ihch ;
‘1 - % ’ size, and had a horse-hair-brush agitators (This unit is described mofe

complétely -on page 530 of this reports ) The test was carrdied out using
a single 65-gram charge of developer in the box. The developér consisted

of Al-§ powder and uncoated gflass beads in the rcdle of 1 to 12, by

weight, respectively. Forty complete cycles of the biush at & rate of

about two cycles per sécond were uséd for the development of each image.

e e o oy e = | e e
[EUNUREEER,

A total of 2l exposures and prints were made. After each

-

J—

ey

exposure ‘to thé gray scalé, the potential of sach step area on the plate
vas meéasured. Theé plate was fthen \devg;l;op‘ed s the Jowder '&;raanerrgd by
the *'adhéé?ive methed, and the optical densities 6f each step weré measured ;
with @ reflection densitometer. The results of these méasurements on one
i} : of thé inhtermediateé density steps of the sPay—-scale original are plotted

in Figure 170. This figure compares the plate=potential variation after |
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'x~VOLTAGE
F - . 4 . | O-DENSITY —=

200F 1LOFE-x—F-x—"=

180} 9—-0 e s SRR -

160 8

140}

120

100+

PRINT DENSITY

o O
T Y= — et e
© o] |
.6 : s = S vk =
5F— — o . S —
80} 4 T ' e S i = "“*‘ - : .
| PLATE -POTENTIALS MEASURED ON

60f~ 3~ POINT-PROBE ELECTROMETER —
? DATA ARE FOR MIDDLE STEP OF 5-

POTENTIAL AFTER EXPOSURE , VOLTS

ey
o
|
|
H
|
1}
f
f

40}  .2|————— STEP GRAY=SCALE ORIGINAL (TRANSPARENGCY ) —|

e T T T T T e b e

PLATE

5 0 5 20

NUMBER OF PRINTS MADE

- FIGURE 170. VARIATION IN PLATE POTENTIAL AND IMAGE

- ~ DENS3ITY FOR SUGGCESSIVE EXPOSURES TO.
R J GRAY=SCALE ORIGINGL ,WiTH ONE CHARG

 OF DEVELOPER POWBER ONLY
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| like polarity. The ultimate effect of such a bechavior is that the larger | ? :
‘! : | particles, and particularly those which deposit first, will have pcfmider- 3
| " free arcas or hales around them. In gencral, thc larger the agglomerate, ;
%{ (“ the larzer the diamcter of the halo. A sketch of this situation is shown i ) ﬁf
a | in Figure 171(a)
| ) / It follows dircctly that atfher magnitude of the charge on beth the
| single and agglomerated particles should also be a factor which governs 2
‘ | the diameter of the halos foriied. This has been £ound to be necase;‘“ %
‘1‘*—-“ - 1 If the ba—rticles arc of essentially the same sige, the halo effect | ;
i- 1 | is still present, of course. It dees nob appear direetly as.a halo, .} | 5
| | however, but rather as it determines the average minimum spasing between - &
,t"‘ : - the particicss T this cass, pafticles with higher char;gé'i'wi?ii ’dis:triﬁﬁ%é': o é
}',11: : . themselves on the plate sutfazce with much greatér spacings between them ,
‘1 R | than particlés of smaller size. T‘us effeéect is sketchod in Figureé l?l(b) I 'd
% “ - T asuremwts‘ of ﬁc‘)w'dej':‘ densit'f us1ng the reflect.hon dens1tomcter, show ;7:‘ )
‘ ’ o | tha"t; thé hifgher the charge ori the particles which dopos1t, tbn lowcr the |

*<3,cns::.fy w_ill be, all other conditions being constant.

g ,
i @ Ly . . . SNe - . . .= - - * %
} ; Particle-=Size Distribution in Powder Clouds
1 : e e e e, i
5 In Guarterly Prosress Report ,Nov. 6, pazes L9L-h95, one of the ﬁi
P , 7 -1
E reCOmmendatlons was to determine the magnitude of the sharge on the R
* - - - - X
b { ‘ T individual p‘éftié:’hc’s- dnd the ﬁ()ﬁaﬂ. charge that ivoul_d ocgur in a powder =
| I \
% i ’ _ . . = .. . . ~ - \\"
L 1t ckouds Information of this type wéuld be very uscful in evaluating : .
Lo . powder-cloud deposits. 5
: : ’ : .
t I 5 =
' Ll B <
_ J— §

s .

. : R . — ! 5
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POWDER DEPOSIT WITH
AGGLOMERATES PRESENT
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l
e va s e e A1

POWER DEPOSIT WITH NO
AGGLOMERATES PRESENT
(NOTE : SINGLE LARGE PARTI-
ICLES HAVE SOME HALO)

Mottt v st ot ¢ S romtitanratn st Bonscsm woobl bt o ¥2 b S B

2
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POWDER DEPOSIT WITH
HIGHLY CHARGED POWDHERS

FIGURE |

il
" (a) AGELOMERATION AND (b) CHARGE ON THE J

POWDER DEPOSIT WITH
LOW-CHARGED POWDERS

7.

DIFFERENCES IN POWDER DEPOSITS DUE TO

POWDER | |
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Tn ordef to determine the magnitude of the charge onn a particle,

1} an clectrostatic particls counter was built which consisted of a pick-up,

pre-amplificy, amplificr, oscilloscope, scalar,and register.® By

.

( , calibrating the oscilloscope, the charge of the particles can be

SN
}

detorminéd, and by use of the scalar and regisicr, the number of partié:les
striking the pick-up can be determined. In the counting system, a
discriminator will also be used which will permit the counting of only
those particles which give a pulse Voltage greater than a certain minimum
i B i valuee BY using sclective dlscrlmlnatn_on at different voltages, while

; studylnv the same cloud, the number of particles falling into & certaln
charge range mgy be dete¥mined. J j

The pénstruc»tion of the ap aratus has been completed except for

the additioh of the discriminator. Proliminary tests show that the

apparatus will work; since not only have particles been cownted, but the

{
1
!
i . N i 4
I ) namg__t,ud&, of char'r s have boen éstimateds T S C RS
b 1
Lo '~ It is anc:ulpatcd that the following inforiation may be obtained
' :
E , on pewder clouds: ; ?
% - f ~ (a) Variations in cloud concentratioh and particle-size
- ; _
i disteibution.
i i A T
55 . v f
l§ (b) Clouds ranging in conccntratlon frém a fow partiéles per ‘
! : i}
'i litor ‘to many million partieles per liter can be siudied and the offect -
o . T~ B ¢
? { ’ of concentration on cloud behavior determined.. , ’
{ ) | ‘ : -
i (¢) The c¢ffect of mechanical and elec’irical disturbances on
! particle bchaviors. , B B
| ) B ‘
E ; #* A« Co fuyton = Jourr‘al of Ind., Hyg: & To %o 5 VoL. 28, 33 "9&6). ; )
o F. T, Gucker & G. T :O'Konski -"Chemical Reviews, Yol. hh (1949)... : é ,
§ ;‘ ) ( | g
i{ CTED » | BATTELLE MEMOWIAL INSTITUTE i
5’5 R! | s
Lm~—<~ s 1D CLTR e em T TET TR e - e o b s it © T e — R LoRp——
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(d) Decéy of clouds (loss of cloud charge with time ..

‘ (e) Distribution of particles by charge and size can be compared.

(£) Difference in behavior be’bweeﬁ noncéonducting and conducting
particles, i.cs, the manner in which cha¥ge varies with sizc in the case
of sach type of particles.

(z)

BEffgct of velocity on particle charge.

AL "J..RNATIVE GONT]ITU@US—“"OIP D\ MLOFIENT LmuTI'TODL)

P. @. And¥us, Dy Ls Fauser, R. B. Lanctrlo'an,
and R. 8. Tom

Powder—Spray wIe"*od of Develop ment

A di;t‘ferent métho‘d‘ fOr pr.oduc‘:ing’ a powder cloud, which consists

of spraylnfr dry powdeyr £rom .an air gun, has been used to cdevelop images

4

of excep 7l onal_y f_ne grain and ple as:.ng tonal rendltlon. P’ictuf-és made

thJ.s powdcr—snray mctnoa 2 p*roac:lh in qual 1t‘w those madé by the liquid-—
mebhod, and show much fingr grain than piétﬁfes madé with t,_h@

présent. brush-box development I‘ﬂ,Q‘CnOd.

R e R

D

S 1 n B AT A

¥

1

ot e = <28 P hien o=

The process has been mo,s,xt succesgful using a paint gpray gun®,

Devel op:mg powders vhich are most adapt’>ble to ’rhvs tvpe of ’c_Loua

W v ¥ 3

U | ]
x\, ’ neratlon have very fme particle size and goed dry~flow properties. ﬁz
. 3 P ) P - j'
Charging of the cloud particles has beeh accomplished by passing them ‘ f
. :J’
) through a -corona discharge just as they leave the spray gun. A diagram {
7 = = ~ S e e g e e S \ 3
z % Raint Sp::'av Gun, Type MBC, mahufadtured by The DeVilbiss Company, ; }
T@ledo, Ohio.. | :
A ‘ y
7\:.“ : B B e _ o _ 7 ] . A ) N B ,‘:
= - EATTELLE MEMOGRIAL INSTITUTE i
RF QTR!CTED | b
e e o ) . e '
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of the experimental sctup uscd is ¢ hom in Figurce 172. 'Two prints which
are representative of the image quality capable of the process are Shov

ih Figu¥e 173. Thesc brints were made with the spray gun in the setup

—shd'\m in Figuz¥e 172, using ball-milled charcoal as the developer powders

The suctess of this method in producing prints of such fine grein

quality is attributed to thé fact ithat the duveleoper powder is passed
throu~h a high-velocity air jet; which breaks wup the powder mass, and

produces a cloud consisting almost wholly of individual partiéles. To

assure a positive and ¢ontinucus feeding of the deviloper Lo the spray
gun; without resorting to special feeding devices; it is necessary that

the powders have goed dry=ilow propcrtles.

The following powders have been usced with the spruy gun and found

KYXV]

to feed well: DFy Flow®, pulverized charcoal®®, graphits, and the
electrophotographic developer powders listed in Table L. This table
gives thc composi’pibns qf the vaziocus doWelopers listcd above and the
sources .of the materials used.

Some preliminary work has been done .0 further improve grain '

qualltf and 1ncrcase image dcns_dzy wharough thd use of carbcn blacks.

These we-x'c- ichosen both because of tl 2ir blackness and their small particls

size. The carbon blacks are available with an averase particle size of

)

less ©hén édnc-half mieron. The powders listed above have pai‘t’lclc: sizes
greater than onc microne ‘e main difficulties Ifivolved in the use :of
the fine «cirbon blacl.s érc their poor dry=floi characieristies and their

s’f,rong tendenicy to agilomerate.

¥ KJDD-19, National SEarch Produsts, 270 Ladidon ive,, New York 16,
Heiwr York.

w%  Pulverized Gharcoal, Geerge Oravetz & Son, B.Q. Box 52, Auburn,

jashinzton. This material was ball milled in ou” Yaboratory for
s:.xtcen hours before use.

BAITELLE MEMORIAL INSTITUTE

._QTRE "T"’"“

S e

b

s S e s R

S v -

E sy S A Sbvprimee b

e e 2 ME s o



k
:
{

nnnnnnn

i

T M N R e A Sl B AR et e s 2 T T g oo .Jwﬂ?wiﬁ... e .M
i
f
I
!

B . 1

eGlb1-0

- ERNE - -
R i T g

RESTRICTED §
RESTRICTED

SNLVYYAdY INIdOTIAZA AVHAS - ¥IAMDE 40 HOLINS 221 JNoI4

~564-

S

} .

. , wud
ano-1o "
¥IAMOd UIZINOLY M FNOHOD ¢

7 ﬂ _
alyo N

31v7d E 9
_ / / - .,f! /r_ _.
277 777777 777 7 A T |
5

b e
S
e S
S

RS - g AW —— —- -



~565— . RESTRICTED
2
Q0
.
®)
N 0!
i @
i i
{ 3
P
'S |
i -~ ‘
; : Lo
: e I

ORIGINAL SUBJECT

i
=
S
= -
‘ ; B — <<
; a
¥ o
)

\“(

¢ PRINTS DEVELOPED WITH BALL-MILLED

— T
. & ‘
- = | .
w O |
: &2 =
w003
53
= r =
Q -
i i e Q
- N — SO = Q .
. .0 &
D <t 1
1] O =
: S ]

HALIDE:

g
-
LI

.

POy |

~

SILVER

Ly f
|

FIGURE 173.

¢ N A . . .
e : - & c
' 1. R
@ [y . .
A b 4 - - R
Y v , =
' N ' Lo
. -
! }\; P . B ;
! - - C B [
\
,
¢ 4.




} o - - . - e s

., - | - | ~ . 1;:
| . _ BESTRICTED

66~

1% g\” TABLE 44, DEVELOPER POWDERS USED WITE POWDER-SPRAY

1]
| / '—"" = = e 2 !
Powder Wumber . . Compésition (by weight)
S A1-20. 80 per cent Amberol E-71, 20 per cent Raven Bead Cérben
Pt : I D Rlack S ) o o B N
: 4-25-49-1 55 per -cent Fos 2100 Super Béckascite, 35 per cent Z‘ém Ay
; : 10% Pigmeént Deep Black, Ixtra Céne.
) { 5-3=49=31 55 per cent Amberol F-71, 35 per cent Zein A; 10 per cent
[ ’ Ravéh Tead Curven Elagk Cone.” - .
‘.,_f,:.- I B . . R o . R N kR
) S E=2-49=] - 55 per cent Amberol F-7ij 35 per cent Zéin A 10 per cent |
] i Rol-Up Ink '
L ¥ ,
f | . 5~9-:49:~1 45 per cent Rosin, 45 per cent Zein &, 10 ver cent Raven
i , 4 ~ Bead Carbon Black
i ] e v’ - - i "
o 5~10-49-1 45 per céht Synthetic Copal Ester, 45 per cent Zein A&,
o 10 per cent Raven Read Carbom Rlack.
s
o _ L |
; X = = = " e L
TL' . m@bx}ﬁf’aé_tﬁreié - D
i} i  Amberel F-71 —The Reeinous Products & Chemisal Go, l’nll&dO"Dhla, Pa;
Raven Read Carbon Rlack- Blml’ey & Smith Co, Wew Yo;i‘k, N, Y.
- o o cean . e .;‘_ RPN
Y ¢ s No. 2100 Su Der ‘Bechacité ~ The Réichhold Chemical Co. » Detreit, Tiich,

Pighent Deep Black, Extra Coné.- General Dyéstuff Corpe, N, Y., N. T, 3

[ »T. Téin A.= Corn Products Salas Co., Pittsburgh, Pa.
1 !

14
;’ ; | Syhthotic Copal Hster - The Reichhold Chemical Gow, Detuoit, 116}1‘ i

(44
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Other typés of spray deviices nave been used swects

sfully.

These
include the fly-spray type of gun and thce common medicinal atomizer.
The medicinal atomizer has particular advanta~e when it is desired to

usc the fine carbon bilacks, as it premixes the "’11‘ and powder in ‘the

resérvoir before passing them through th¢ mozzle. This almost entirely
eliminates the tondency of the «carbon particles to agglomerate. A
reproduction of a silver halide photograyh vsing the medieinal atomizer™
n.Black ™ is shown_in Pizurc 17k, .
e proccss hasg also preduced pictiures gimilar in quality to '
that showm #n Fisure 17k, when the plate 6 be developed is placed on the
standardized 5= by 6- by

2-1/2=inch dust boxs by blowing the powder spray

ok

into the box through a small hole. tube, enc-half inch in diameter, T
with a. 0+003~inch corona wiré three inches leng, mounted in front of
the cntrance hole; nrovided the powder-cherging meghs. A& negative
petential of the wire of betwesn 3,000 &nd 1500 volts was used._ The. ]
medicinal atemizer can be used as the spray sourcc. Af ehclosed and o
compact bulb or Bellcows device, ,iihich blows the atomizéd sprey into the
bez and also collagts it through an exit orifice in the box, céuld .
ggggg;vqigly be anplicd to the presont dust boix. Such a design should be |} )
readily adaptuble to the clectionhotographic camera. .
- B = =§
T ~ - 4
Ligquid-Spray | ‘.‘)\’O]O)l“l n
The only e:cpgx:’imentg.‘.!. vork on liguid=sprey development since the
erh rogg;‘tcd in (marterly Progréss R\.poru 1\10. 6 (\narcu ).L97—502) was i
% Nyad atomizer P—65l, distributed by Wyal Service Drug Ston 'eS. i
+ United Garbon Go_.lpany » Charleston, ¥est Virginia, - P
i
7
&
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) Other types of spray devices have been used succossfully. These | |
i {
include the fly-spray type of gun and the common mecdicinal atomizer.
The medicinal atomizer has particular advantaze when 1t is desired to
f
i use the fine carbon blacks, as il Premixes the air and powder in the ;
A .
¢ B . . ~ b
rescervoir before passing them through the nezzles This almost entirecdy . :
{ eliminates the btendency of the carbon particles to agglomerate. A
k : ., reproduction of a silver halide photogrash uwsing the medicinal L atamizer™
. \\Lx - 7
L e : - | and Kosrlos BB Carbon Biack™ is shown in Figure 17l .
| i }
| . The process has also nroduced picturcs similar in quallty to '
* ¥ | that shown in Fizure 17L, when the plate to be developed is placed on the
f 3 ‘ |  standardized 5— by 6= by 2 —1/2—1nch dust box, by blowing the powder spray
t . A . ~ 2
i into the box throush .a smill holés A tube, oric=half inch in diameter, : :
"' with a 0.003=inch corona wire three ingheés 1ong P mounted in front of i
} . .
’ - {  the centrance hole, nrovided the powder-chgr ing means.: A negative
b S ) ;
; : : & potehtial en the wire of between 3,000 and L,500 volts was uscd. The 7 , :
1 . nedicinal atomizor can be used as the spray sources An cnelescd and ¥
| ' compact bulb or bellews device, which blows the ate *zed spray inte the
| L i
P ,
I S I bex and also ceJ_lcrLs it through an exit orifice. in the box,; could _
conceivably be applied to the presont dust box. Such a design should be | \
| o - ' : '
! - readily adaptable to the clectrophotographie camera. F
. T Tiquid-Spray Develownment ‘ 1l
'; e e i i 28 \
L ’ The only experimentel Work' on liguid-spray devclopment since the | k
| = =
r I DR
| work reported im \uart\,rly Progress Roport No. 6 (pares L97-502) was ;
Oy - ; . ‘
{ % I\Tyad Atonuc,r P-6‘51 5 dls'br‘luut(.,d by Nyal Service Drug Storcs. |
5 , % United Garbon Company, Charleston, est Virginia. , P
| | : ! ]
i S
P vt
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other types of sproy deviees have been used suceossfully. Thesc

include the fly-spray type of gun and the eofdn medicinal atomizer.

The nedieinal atomizer has nartlculur advantaze when it is da,s:chd to

use the fihe carbon blacks, as it prefixcs the air anG powder i the
reservoir before passing them through ’bhg’ nozzice.
eliminates the tendency of the carbon particles to a merate: A
reproduction of a silver halide photograjsh using the medicinal atemizer™

and Kosrios B3 CGarbon Black’ 35 shown in Fi sure 17k,

The process has also produced picturcs s:rmllar in quality to ¥
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[P D

3 N e i 1

e e st o e s e

that showm in Fisure 174, when the .pla,-te to be develoned is placed on the
standardized 5= by 6= by 2 -l/ o-inch dust box by blowing the powder spray i
into the bex thfough a small holés A tubc, ong=hHalf inch in diameter,

with 4 0,003-inch ¢oPona wire three inchgs leng, mounted in front of

s

TR

the onirance hole; nrovided the powder-chlierging mceans.

A negative

poténtial on the wire of Botieon 3,000 and LL,S@O volts

was uscd. The

nedicinal atomizor cen be used as thé spray sburce. &h onclosed and

compact bulb eor bollows device, which blows thé atonized spray inte the

“Hiox and also collects it through an exit orifice im the box, could

¢onceivably be applied tw ‘the presept dust boxs Suchia dcs:Lgn shou

readily adaptable to the :cic:ctﬁbph‘otogriaph.ic,,if-:am,ora-.

quuld-SpI‘aJ jiley J’O] o-vncnﬁ*

v The only expeiimental work oh liqxi;iglzslar:a;,f development singe tho

work reportcd in (uarterly Progress. Pwpv, % Now. 6 (Daros h9 n-5'0.4) was.

d be

Nyad Atoruzw P-o,l;, dls’crlbutcd by I\a 31 Service Drug Stores.-

3¢ United Garben Combany, Charleston, “Jestv Virgirnia.
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- concerned with the scarch for a better flowing suspension of lampblack
3 in acetone., The simple slurry cf'lampblack J_n -acctébﬁé that .pr’éduce’d-r 7
i}; the fine=frain pictures had -a- tendency to clog the finé orifice of the
s ( i spray gun. It wes found that adding a stabilizing agent and ball milling ;
f the mixtufic produced a suspension that did not clog the gun.
|

The formmlation of this Iampblaék-in-acctonc suspension is as

follaws:

8 per cent konsanto No. 2 Lampblack®
78 por éént C.P. Acchone

i per cent €olledien

10 per cent water -

i
o
B i A }00-gram quantity of this mixture was ball milled eizht hours .
Lot T in a two=quard, crockery ball mill eontaining one quart of 5/B8-~inch steel -
| v balls, ;
I o
e
ADHZSIVE TRANSFER AMD FINING
! P. G. Andrus i
. B Fl
. The work reported on adhesife transfer in Quarterly Progress
’{” : ] 1 _F”po;r-t Nos 6. (Dafc 503 =500, ) indicated that adhesive transfer could be -
. i i -
[‘ ~ better than the usual eloctrestatic method of transforring. It wus Also A
:" ! found that tronsferring by exposing the papcr te a ¢orona discharge
. k}
¢ A
! ; = 1,4 s 3 " ot '
! T ,(—‘- - aenerally coused bredkiowm of the plates Although there afs indications 3
| S W . _ .
: - that, the interposition of a sheet of a good insulating material betwoéen
; g the corona, and the paper n:L'fht eliminate this brqa:kd‘ovm,' it was felt A
\ -
—
important o investigate thoroughly the possibility of an adhesive~tape
transfor and fixing method. . . , |
, #* Lonmsant¢ Chemical Cofipany, New York 17, New York o R i '7
‘. B ; P
G - - . r Jope {
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A suceessful rotnod foF transferring and fixing powder images

nsing adhesive tapes has been developed. The method involves comméicially

availdble tapcs and a relatively s1mple mechanism to'produce the finkl
print from the developed ciéeﬁrophotographié‘platc. The present miﬁorr
difficultics of the procéss appeatr to be such as can be climinated by
fersible modificge tibns of the-adhosivé tapes:.

The scarch for transparcnt adhesive tapes whiéh can be used to

cover, ahd thus £if powder imases, which have boen clectiostatically

transferred to erdinary paper, has beon wnsuccessful. No tépe has been

found which will fix large-area, hcavy=powder deposits to ordinary paper.

Printmaking Procodurc

The method of makihg a print using pressure<scnsitive adhesive
tapes is basically as follows. The tape used for transferring the iminge

is prossod onto the nOVdOP image on the du, 1loned clectrephsts

oA
elao grayh}vr -

plate using a rubber roller. is the tape is then pulled free of the plate.)

most of the powder adhercs to the adhiesive surfacé. A transparent

Dressure~sons1t;ve tape is applied to cover the powd én image on-the

original,pioco-of tapo, again by pressurc beiwecen rubber roilers. The

potrde? iface is thus sandriched betwesn twod adhesive layers. -
Several pr0ssuro—sen31t1ve adh051ve tapos were tést@d-iﬁr;gég

pgéquuré dcscribod éboVGl Thé tapes werc all of the "Scotch" brand

made by the iiinhesofa Miniﬁg'&vHaﬁUﬁact&ring»Company, Sta Paul, ifinnesota.

Tapes MHosa 250, 471, 800, 61C, 700, 750, and 800. were all found te remove

most of the p@w&ef from a plate under pressurc apnlication. Tapes Nos.

R ESTR l CT{:D 7 BATTELLE fv‘EMOR!AL INSTITU TE { ;
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because the adhesive surfact was :‘Lvolatlveiy roush and its depressions

had to Be i‘c’irc:,ad dovm: ‘t0 i_;oué.h.'the' powdere All of the tapecs +ténded to

sclenium could be removed by any of the tapés.
Therc was ¢onsiderable variation in otbtr pertineént physical
characterisitics of the és« TThese cheracteristics are rated

probably haes the most desirable Adnésive properties of all the tapes

readily obdainable in a dead-white ¢oler, For this reason, the No, 700

'RESTRICGTED

250, b,71 700; and 750. required more préssurc then the others, app arcntly
and backing materidl. waew_r‘er s on most of the plates tested, none of the i

qualitatively in Table hsf1 This tabulation indicates that Tapé No. 800

tested. However, Tape No. 700 has the smgular advantase of being -

!
|
!
1
;
;
4
i
}

remove clonlum from pletes which had peer adhesion between the selenium f

S PP W T

SN Wil 13

{+  tapé 1s rccomn chded when prints are t6 be made directli, c.nd the No. 800 ]
when transparcncics are satisfactory.
The cemalcte printmeking procodudc reguires that a4 transparcnt 3
cover matorial be prissed onto the surface of the transferrcd powder
image to {ix and protcct it. OFf all the trofgbarvsumt. -bapc materials tried
( ineludine plain c6ilulsse - 4
LT T L T e pl o 3 ‘._.- S e - N = C :‘
brand Tapc No. 800 gave the least trouble with regard to bubble and.
wrinkle formabion.
The apnaratus used to test the pessibilities of the adhesivew N
transfof méthod consisted basically of two rubber rollers mounted in T
Wringer=rollcr fashion. These pressure rollers were arranged so that the i
force betireén the rollers c‘:c—rua.el be easily varied by the adjustment of T -
Uon.ffhts on a lever aym. Tnc apparctis sx_c\tchod koY r‘igux‘:e 175 actually ‘ .
% Tugene D;ot zpen Go mpany 2 chiéago, IJ. | inois. c 1 ‘
I,
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ilj _ TABLE 45, TRANSFER CEARACTTIRISTICS OF PR_;SSURJ—-
§ o . SENSITIVE ADEESIVE TAPES
i |
| -
! 0 — ooy — e Fy &
_ Transfer Choracteéristics . .
Tape Transfer Unwind Color on :
; Fumber “_7_7_Pressm'e(1 . ..Force 6) e .Stretch(g) . Transparenc v( )
o 260. Eigh Mediniin Eigh  Tow mar_m:p{aque
e 7 I
i 47, Eigh Medium High High Cloudy Yellow-
. : ish 1
. l . . - I 3
N ' 600 Med ivm Eigh Medium Yeldowish
_ § i - B0 Meddum - - -——-Eigh - - — Maddum Yellowish
| E . . i ’ --F I
).L i 700 Righ Hedibm Eigh. Low: Yhite Opagus - i
o : ) ) <.
; 750 High Hedinm Tiow . Bggshell
Opaque
b 800 Meédium Medium Hedium fransparent, |
L f SIIEHLY ‘
3 Gloudy
i . -
I - R N i L
}, - - (}) Relative pressure réquired to obtain uvniform transfer of the oovrder ]
‘1‘ ; imége. FEHigh pressure is of the order of 300 pounds per square inch.
ll § - L. L . i ) o o - 4.
X i (2) Relative férce required %o wnwind tape frem its supply roil.
e e | :
. : (38) Relative 's:t-i'-., tel of tape under equal tension.
i & (~ ) (4)‘ The color or degrea uf tran"sp ency of the ‘fapes that are neaxest J
: 4 té white 6r ttansparent. B R
fi ‘
- - ! |
P |
: ]
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‘1 had two pressure rollefs bearing on a third roller, so errang,ed that the
) image could be transferred and fixed in one' continuous. operatiof. The
S}]\ : - tPansfer and fixing operations were carried out sifiply by pulling care=
{ 3 .\'"J ' fully on the final print sendjvs'riche The rollérs uséd ih the apparatus werei: 1
; , ‘ 1-1/8 inches in Giametér. Thrée roller hardnesses were tested, two'of 1
- | rubber and one of steel. The rubbér rollsrs (3716 rubbér on 3/Li~inch
| | . steel cores) had rubber durometer hardnesses of 35 and 75 (Rex gauge)- ]
) ‘ The rou.er nare{lesis»a_r}crxk P;jessure_s>»Qeegledwwezje ’rie_sjced by trans-
7: - ferring fpov»‘rder images with the No. 700 opaque "Scotch" tape and fixing |
? ! | the image with the No. 800 "Scobch® tape. The rubber ro:l;lersrhaV'iii;;rg a
E N hardness 6f 75 (Rex gauge) gave satisfactory prints Wwhenm a force of 50 ;
1 * pounds per linear inch of roller was used for both thé transfer and -
P: | fixing operations. Forces less than: 50 pounds per iinearf‘ inch res@eg b o
% | in a greatly increased nwiber of tiny air pockets resulting fram the
' ‘ wough bexture of the adhesive of ‘thé tapés. These tiny air pockets were | e
} not entirély removed even at a force of 50 pounds per lihear j:n'c,hzf and
; I forces greater thari 50 pounds per linéar inch did ngt gre,atly deéic‘_ees,e ‘
é, ) - = the nunber-of aiy pockets, The §6I% 8T Tubber vollevs 7 ulrea muéh
!t ; :  oreée force to produce 4 print comparable to that produced with: the. harder
: ‘ rubbér rollers. ThHé sfeél rollers pr;&u'ced satisfactory prints at 50 .
‘} . pounds per j‘ inear inch apd even at somewh'g smaller forces; & Axcept tha o f
E \ {7_ o B lacL o;t‘ plate flatness or n>or‘n:n-3:foni1;.:c\/ :;:gai;e ’sblch)ess prevented the/ ﬁ :~/¥ j
}i k : roller from exérbing suffizient force over all of the plate. \ | 5
E{ B The tests of the transfer and flx:s.ng oneratlons described above | 1
} ' were carried out at tape speeds of about one inch pér second. This speed ‘ %
' ’ 4
: 4
| —"E"S';?;AR!-GTED . ‘eAﬁgLL‘E@@Rm; m‘em‘m;: Z
i ‘\: - . - S - D . R —
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did not apnear to be critical, but higher speéeds did result in &n

increas~é humber of air pockets and an oétasicnal wrinkle. This trouble

may have been due to the method of mowing the fape, i.e.. pulling on the

gandwiched end.

Soecial Transfer and Fixing Tapes

The iork that has been carried out on adhesive transfer to this

date has led to the following conclusions about the characteristics of

__RESTRICTED

i

ddhesive “apss to ba nsed for transferting powder images. ]
(1) Hish=tack adhesive tapes are not necessary to uniformly
remove powder from an electrophotographic Plate. The highest tack tapes 1
| tested did not remove a notiésably greater amount of powdér than the |
Hearly *ack=iree-gedatin-coadted paper. {Use of gelatin=coated paper foi i
transferring powder images is described in Quarterly Frogress Report No. ]
6, paye 50k. ) Turthermoreé, high-tack tajes require an undesirably large | _
force to bé strippad: from the plate and have a greater tendency to remove
selenium from the platess TFor these reasons, it is believed that a low-
] | tack tape is desirablé for athesive transfers N N
(2) The most notigeable imperfections in prints made using
adhesive traisfér and fixing result from nonuniformity in thé surfaee of
| the adhesives This nonuniformity may be either a textured or rough
-  suifaée prepered intentionally, or may regult IToRm inclusion of air , 3
bubbles Wwhén the tape is fikst wound into a rell. A pressure-sensitivé
. 1
adhésive tape having a carefully rolled, smooth-surfaced adhesive is
desirable for adhesive.transfeis
I i
i
o ;
.
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A e

i ' The Mifnesota Kining & Manufacturing Company has undertaken to

L " produce samples of special tapes having characteristics nearer the y

ATy

=5

e = e Qosirable

ibed abové. These tapes are expected to be

('l‘i
o
l'ﬁ:

ones

v
v Ak o Ak < bt i mevhlen s

: modifications «f an easily strippable protective-film tapé having an
‘ _ , !

i extremely low tack, low adhesion, lew unwind force, and a smooth. adhesive
i - surface« It is expected that the tapes can be furnished in either

t¥anspérent or white opaque forfa. First samples of these spec1a; tapes

are expected to arrive early in Larch.

EXPERTWENTS ON_ VAGUU-EVAPORATTD SELENTUM, PLATES A

P

J. L. Stocékdale and O. A: TWllrich

\ . . - - ——— - - - -

};? ; , Pre paratlon and Testlng of Selenﬂum~Coated Plates
| i

Iork on the preparatlen of selen1um~coated electrophotographlc

= ECEN R

; plates durlng this last quarter was devoted prlncapally to making a large

pumber of plates for use in expériments on the develspment and transfer | o
F\ R A -

|

t

|

!

| } processes. These pTates viere prepared u31ng the technlques and
g o o

[

{

'

- . condltlons foand to produce the plate tharacdteristics which are most

dzsirable for thé par%icular‘development,c@ﬁditiongﬂusad‘at the present

Hime:

nts of p‘i'r,t: ntial-ascay eharacteristics and selendium

f

!

|

}

i thick#aéss were made:bn'piatés Sélected at random from this large number..
% ; o 1 All.-plates were thoroughly tested for imaje-produding qualities. The

Pt . : :

|

\ 1 'plabes were also SubJOC tcd to a2 severe test fer the adhesion «of the

YoM Al

seiénium to thée Backing plate.
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: 211 of these platés tested had electrical and printmaking

characteristics which were so similar as to makc one plate indistinguish-. }

- in these tests. A few plates, 1683 than 20 per cenmt, | :

i

§ (‘ failed to somc extent in the adhesion test. :
L ‘ A comparison of potetitial-decay curves of old and new plates was
i : ‘

) 1
N also made and i$ reported hexe. H
o
; Routine Préparation of Plates :

“T Aprrozimately 70 plates were prepared under standardized conditiong| §
f , ‘ |

; with gclenium films 50 microns thick. They werc made according to the !

i ) ”

! specifications seét forth in the section énh WEngzineering Information! en %

st 4

- & m R - L.
| ! . page 606 in the-Appendisx of -bhis-réports - S e , -

{ i ‘ - > .

! : Approximately 50 of these vlates were prepared using an array of i
; h " selenium=évaporation boats which gave a deposit on the plate about 20
| . i ) -

- per esnt thicker in the SehbeP thah nead tlhc edges. This nomuniformity i S
{ R - .

| _ .

{ of sclenium thickhess wis coffécted for the rest of the plates by

* -

: % o adjusting the filament configuration to zive a deposiﬂ': which was uniferm ‘
! 3 — ;
b o6ver the four= by five~ifich plate to withinm plus or minus two per ceate 3
:’v % -—- - _ g
'il' ‘ The filaments were sufficiéhitly loaded wiith selenium to prepare each ¥ ;

l‘ ‘ plate in o singlé evapbération. |
§ ‘ R ) 3
o T 1  "Thé choicés of 50<micron thickness and 70 to 7L°C. préparation O
i L ’ temperature were madé on the following basis. It was found that plates ) j 5
g ‘ with selenium films Tess than 20 micrens tlick could mot be charged to a g .
! useable potential without suffcring electrical brecakdovm. Thicker films ‘f '
L
; i .S M . —~ - ) - kL - ~ * “ :
| f 1 of selenium permit the aceeptancé of higher platé poténtials (.
P
x)l-‘r . v
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without breakdown. However, another facts? limits the maximum film

thickness to 50 nicrons. This factor is residual votential (the potcnti§;'

which remains on thé plate after lig

- and Hd.ea m3avd o mar.
Seiale P 6

plates which arc held between 70 to 75°C. during preparation. A ‘50~-micron . X

platé prepared at thesc témperaturcs c¢an sustain 275 volts without break=

downr and its residual potential docs not cxceed the maxiffim allowable value :

of from 5 to 10 volts-

TSl

Mere and mefe evidence pwints to the fach that low relative

hymidity in the ool housing the vacuum -evaperatién aprawvdtus is a

significant factor ih obtaining siow, dark-decay ratés. The humidity for

the period during which these plates were prepared was generally well

undez 30 per éont.

Image-Quality Tests

nee=quality tests o ntMsd@amsmmenmml1helwbw§$ep

A

have Bééh Vely extéhsive. Tt

)i ~v\

hey ncluae inspection of the image for the

presence of:

1. Pon@gr-dcfiqiént,ar@aS'grcatcg_than_ongéhgif millimeter in

diametor (indicating gross breakdown of the selenium)

2. Powder~deficicnt spoiks less than one-half millimeter in

Qiameier (iﬂdicaiing start<éi bregkéownJ

3.

uralnlncss, or of powder in abreas Wnlch ‘ :

gross agglomeration
should be uniform in tone or density (indicating breakdown)

Nominiformi powder depositisn in large areas that should‘Be

uniform in tone or dens 1ty (indicating uneven acccptance of potcnt3a1 or

7ineven dark-decay rate) o

A

un'—fELL:, MEMOR!AL lNSTlTUTL
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5. Powder deposited in highlights, generslly irregular (indicat-;

| | ing unduly high, residual plete potential)

6, “jater marks or c¢lcaaing sircalis, resulling from poor cIeaning =

Z
y

(‘” of the backing material prior to dépositien of the selenium.

The plates made accordimg to the specifications given in this
| - report. do not give rise to any of the defects listad above if they are

not chéiqu‘to more than 275 volts in nscs.

,‘ —
s Potential=Recay llcasurcrents
€

|

|
o
1
i

-

licasurcments of darkvdecay rates for positive char7ing were
: © carried out on plates chosen at random froﬁ this latcst group, using bcth~t
4 the point—probc:(Cambridge) electroieter ahd on the vibrating-probe
eléctromcﬁef; Jith the point-probe clectrometer, the duration of the

davk-gecdy test was toén minutes, and the decay rate started at about two

T - volts per mimute and graduadldy

ally decreased. #&n indtial potentiel of 200 -

volts was usad. Jith the vibrating-probe clectrometer, the duration

p of ‘the best wes 50 ainutes, and here the decay rate was very nearly 1.

volt per ainute. Thes¢ résults are in good asieement, particularly ﬁh@n._f

one rcmembers. that dark-dcesy ratés arc always faster st the beginning of

the dec¢a” meriod. It is impossible fc define this decdy rate in the same

- . e e T T T T e e T 1
} : percentia’C LCYmMS &5 has Boeh used in ofher cases., since the definition of §
I v nér coent decay rate involved a time interval only from 20 to 200 scconds
| 7 R ,
i : - .-
[ ] after charging. g
% ’ i}
s i - :
; - - - A
: f
| R

e, oo G, T
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treatment is tho peeling of the adhesive tape.

580~

A Test of Selenium Adhesioh to the Baglcing Pleto

No qu:mtltatlxre test of selenlum aﬂhoslon to the backing plate
has beon madc. Only the qualitative motheds of normzl use and resistanceg
o stripping with Seoteh tape and resistance to notrmal wear have bBéen
applied previously. The advent of %hé¢ adhesive~trensfér method has

roduced ahother qualifative teste. but one which i& much more severe
than the first two mentionedi. In spite of the severity of th;j.-‘s ;o?v B
test, less than 10 per cent r_of the plates shew insuffieient adhesion of
the selenium to the backlng plates—

e adlicsive=trenisfor operation, as ciscussed in detail starting
on page 570‘0;6 this report, involwves two steps which give the seJ_enJ.um
film sevérc tz'ea'&nenie. The flrst f thése is the foc'ce of thé hard-
surfaced, rubber; préssurc roller azainst the plate as the tape is

apollcd. This i'la') damage ‘the n]auc if dirt or "I‘lt vpartlcles are present.

The sccond 'ste p in +ho transfor operatlon thlCh Zives the Dlatc 4 severe

¢ from the plate after

transfer. This tape not only is pressed against thé whole plate surface

more firmly than in the ordinary Scotch-tape achesion test; but it has

. considerably more tack than ordinary Scotch tape.

The de;ree of adhesisn which can be attalned betieen the selenium

has Sééﬁ ar_Ly demonstrated in several

These weke easgs in which rolatively large arcas of the -

scéTenium itsclf actually split apart = one side of the Selenium 7adheri-ng

to the brass, and the other sidc adhering te the transfer 'ta‘p_@-,

'
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Remeasurement of Decay Characteristies
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n; cedlanc ous To*cntlaléDocaJ Ie

urements

pema e

J S at Re aucca Char 1ng Potcntnuls

Darh-Dec

The vibrating-probe ¢lectrometer was used to measure the decay

characteristics of brass-backed, sclenium platés when charged to a

Pdf
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The potential-
which was built for the vibrating-prove electrometer
was used to charge the plates. Both the dark- and light-decay
characteristics woré practically the same in this case as whén the plates
were -charged to their maximum with the opon charging fieedlc. The only
difference notéd was the fact that the dark-decay rates incrcase as the

the plates are charged is decréascd. The curves in

Figufé 176 are typical examples of this offcct. Thce abgqluﬂe-pqpentigl
drog’is fairly constant for each of thesc curves for any given time

interval. This suggests the posdibility that the deday curve is a
combination of tworqff¢cts,*onc nearly }ogarithmic and which prgdomihatgs.f
at the hlghcr poteniials, and the other lincar and which: predominates

at the lower potentials,

.~ The Qark=décay rates of several old plates ij_f‘é remeasured. and

compared with similar measuremcnts tiken ”Hen the plates WEre new,.

These results are as follows:
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< | PLATE 12~12-498 |
300 . | POSITIVE -POTENTIAL CHARGING' —
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in inereasing the Fesidual potential oér dedreasing adhésion.

~583-

Flrst I\ieasurc,ment Recent Measurement
Plate Back _ng ' Par Cent Pz Cent
Humber llaterial Date Dark Degay  Date Dark Decay
7=7=L9B Aluminum and T= 8=h9 Lo . 2-2-85G6 26
lgFo
9-26-L9B  Brass 9=26-19 32 2-2-50 16
11-18-hoA  Brass 11-18-19 5g 2:2-50 - 20

Tn each case; the dark decsy has becore decidedly slewer. It is not
known whether this ¢ffcet is due to a change in the sclenium itself, a
change in the interface between the selenium and the backlng material,

or simply a change in the moisturé content in the sclenium.

Effect of €leaning chhmqu@_, on _Plate Properties @ —— ———

The cleaning procedure currently used in p_repa;ring the brass

platc for coatlng with selenlun, 1nvolves tnc usc oi‘ Gold Seal Glass Wax

(compomtlon siven on page 511 of Quar uerly Prorress Report Nos 6 use
described in the séction entltlef’ WEngineering Informaticn for Camera

Design! on page 606 in the Appendix of t‘hi'é fcﬁért). Bomé tedts werc-
made to determine what ¢omponent or components of this cémmercial product

arc responsible for #ts value in cleaning the brass plates. Thesc teésts,

although they aré not complcte, have showm that the présencé of the

petro sleum fraction 5 Undoubtedly the most impertant single factor in~

producing slow, dark-decay ratess This component has no apbarcnt bad f;cc

~
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potential, image quality and adhesioen for plates prepared with the

standard technigue and for plates in which the use of Glas§ Wax was

eliminated. The following procedures were substituted for the Glass Wax

step in cleaning:

L1, Scrub with cotton satux rstod with a water suspen51onqof _rouge
2. Serub with Bop &mi* ’
3. Treat with & dilute ammonia sélution
B L. Sweb with cotton saturated with a solution of paraffin in
Benzene and buff to high pelish with dry coiteon swab - - -
5é No.treatmént substituted for Glass Vax cleaning.

In no casc did plates given these treatments. have poor adhesiomn,
poor image quality or high residugdl poténtials.

appeared were in the rate of 0031txve dark decay.

Rougéa Bon Ami,

ammonig,and no trogunont gave olatcs W1th QvC&Y "atcs tw1ce as fast as

14benzenc treatmont

4CJ\

ihef the Glass JWax siep was, uscd. fhe paraff'

gave plates with dee ene~half ag fast as Glass=iaxed plates.

_.58)4...
The virtue of the Glass Wax trecatment is not tb‘impréVe adhesion
' or improve image qualiﬁy directly, but on1v to cause the plates to héve
slovi; dagk—decay eates for positive=potentisl charging.

The compogition of Glass iax, as presznted in the above
reference, is given as 75 per cont watcr, 15 per coiit petroleun fraction
7.5 per cént abragive, ammonid, cmulsificr, and coloring agente

This ihvestigation involved comparing dark-gscay rates, residual

The only differences that

q

[

1

3

Apparently the petroléum fraction, in the form of paraffin, 4§ af o
1mportunt constltucnt for thls purpose. Thc presence of thc paraffln
% Manafactured by Thc Bon Ami Cowpany, VCW'YorL, NOU'York, o
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al potential, as did the Glass Tax

layer gives rise 10 a small residu
cleaning. 4As this residual potential is less than five volts, unless the
parallin [ilwm s Lo thick, 1t doos nov cause wroubic in the prodesss
mos?eﬂ.oazc%’rzpv,zmcmo HOTOCRAPIIEG PLATES
S. . Czyzak and 7. H. Zelinski
Summarv of Fbsults
In Quarterly Progress Report Now 6,(page 519, it was recommended

that controlicd cxporiments be made on phosphier film thickness, and that

various types of phosphors be invéstigated for clectrophotographic usel

In addnt:en to the above recommcndatlons, cxnerﬂments were conductéd to

determine the effect of coating plates by 'spi‘.ay: o7 dipping; the effect of
particle size of phosphor, the effect. of binder composition and content

in spray- or d1p~coatcd plates on elcctrlcal and DIJt

graphic properties.

Ia the investigation of the &bove-ms ntlonod factors, the follow—

ing points were obsérveds Se-
(1) The graininess of an electrophoterreph is directly

proportional to bhe particle size of the phosphors i.e., the

n-,-

smaller the

'particie size the less the graininess.

Tz
-

ibion 38731

mprovca By 1ncrca31ng

the tﬁickheSs'of the phosphor deposiﬁ, However, when thé deposit exceeds

0.007 indh in thiclness; the toné does not centinué to $MPrOVeE .
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(3) Background was observed im all ql'e ctFophotographs; however
¥ it could bc eliminated to a great extont by gs:mg a development g;‘id
witth a potential.

() Potishing the phosphor surface after spraying or dippifig
docs not improve any of the qualiticé discussed in (1), (2); and {3)
above, ihciicating that none are déper;dcnt on the smoothness of the

suiface.

(5) Ball milling & phosphor with a particlé size of 50 microns
. to a sizec of apprg;d.-m‘ately ong miicron, climiminates the fluorescchee of
: ‘ ’ o
the phosphor , materially alters the electrical properdics, but coes 1

improve thé &rain texture:

(6) The manner in which theé phosphor is depesited, i.e., spray,

>

dip, or flow, has no effcct on the eleétrical or pno‘bograpmc propertles pe

and, since the simplest way of depositing the phosphor on the plate is
by dipping, this methsd is rocommended.

(7) FI.-@m the series of phosphors e::éu":nj.nclz'd 5 threc possess .good
electrical and photographié properties. They are the f£ollowing zinc
swlphide: cadmiwm sulfide phosphors F-2039 (RCA) and No. 1200
(@1 Pait) and the ziné sulfide phésphbr 2225 (New Jorsey Zine Compary ).
However , since the 2225 produces a photosraph that has a finér tone

quality than the others, it is the best phesnhor fer this application.

Experimental Jork on Phesphor Plates

The following phosphors were used for :elcé;fcrophotog;aphic

¢
researchs :
l t
}
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From RCA 72039
RF-2032

F=2046

(Zn:Cas)
(.Zn0) e
(za3)

513
601
1200 -
501

“From Be 1+ DU PonRt So. (zng)
' (7nS107)
7n:Cds)

(Ca¥n Oh)

Frof Newr Jersey Zinc Co. 2225 (ZnSiCaS)

2330. (ZnaS)
These pucsphors 1iePé. used as received, cxccept in one experiment where
some of the F—2039 was ball milled to determinc the amount of damage
such treatment would do to a phosphor.
In order to elimin&tg uwisatisfactory phosphors as quickly as

possible, the phos*;hor plates WePe prcparcd by making a ls1 nixturée by

volume of 'bhe partxgg];m phosphor writh, BC~996 siliét;ne resin. ThHiS
mixturc was spread &ver a four= by five-inech aluminum plateé by means of

a doctor blade, producmg a dcpos:Ltcd strup two by f:Lve mches in
dlmen_;;o‘ne
erties.
propertics; mo photographic tests vere made orl ‘:?:t.
7 " Phosphor—coated plates made by the use of the do«::,tér blade were
of two thicknesses, 0.005 ineh and 0.008 inch, and were five inches

by #wo and Qn_c-hali‘ i;;ches in area.

AhacrmThaan e T_D AR B ST VY Fory oo oA ee ST, Thameio o -7}
phosphors T 2039 { ZosB85 from ROA); 1200 {ZniCdsS from Duronty and dgb

(Zn8 from New Jdersey Zine <.Gjomparw‘) had good olaatfiéalyrdpertiw, tha.t

&85 Gko

images were made vith the above doctor-bladeé tréated plates and the

-

As shown in Figure 177 and 178, the

A1l the "‘lates were tested for ohysw cal and electr:n.cal prop-

If, howtver, the phosphor did not show any desirable electrical

v, dark-decay rates; and fagt,Lighi-docay rates. ElectrcphotO"b-ph
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BY DOGTOR-BLADE METHOD S

__ PHOSPHOR PLATES PREPARED ON ALUMINUM I

et i T —
« P i ’ f i
w, 4t ’ » Vi

- Yo P2 I

| POSITIVE - POTENTIAL CHARGING, COROMA _ =
NEEDLES, 6000 VOLTS -
200 e e — i

P cmsomin. s e i >

4
— - e Tuy ©

St b - ) =
h‘-h S
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N

1200, INFRARED |
TREATED |
N ' e .
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" 2225, INFRARED &

_TREATED

L 1200,

NO INFRARED |
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. POTENTIAL
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1] SRS SN S—

| F-2039 INFRARED TREATED |
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P
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S

20 ~—DARK DEG'AY*}«—;—-—; LIGHT DEGAY AND RESIDUAL=———— =

Y

0 20 30 &0 80

TIME AFTER CHARGING. SECONDS

FIGURE 177 COMPARISON OF POTENTIAL -DECAY CHARACTERISTICS
FOR THREE PHOSPHORS, WITH AND WITHOUT INFRA-

RED- TRE ATMENT .
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PHOSPHOR PLATES PREPARED ON ALUMINUM ”
~ BY DOCTOR=-BLADE METHOD | . - A
NEGATIVE ~-POTENTIAL, CHARGING, 6000 VOLT‘S
E CORONA NEEDLES
"f’GG' :—' . ~ : - - - T j:‘“‘ = === e S %
300 |— :—‘T":’\s B I . e -
h!“ —— \ \'5\
R T \ '\:sc .
200 \x na\ R = W - S_—
- \ ; ’ '.\‘-sr---—--!-e,eweﬂe-:é:g-, 22/25
| \\ \ .
o0 RS = = ‘ — \. e e S
4’ \ 1\\ ’ . b ) X
80 — — PRy - 8 SCESCS 4 — SR "N - e |206,J§FRA‘“———1
| |\ - |7 " RED TREATED
sol w S N R IO
~= e |zoo
40 - - ;

: 5;2039 :
F=2039, INFRARED TREATED

" TIWME AFTE

' CHARGING, SECONDS

__ BARK e LIGHT DEGAY _ ot
‘DEGAY T TRESIDUAL POTENTIAL K

| |
o 20 26 60 80 100 120

FIGURE 178. COMPARISON -OF POTENT IAL -DECLY CHARACTERISTICS .
FOR THREE PHOSPHORS, WITH AND WITHOUT INMFRA =

“RED TREATMENT
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F=2039 and. 2225 phosphors appcared to give the best photographse !

Phasphors other than F=2039, 12005 and 2225 did not have satisfactory

AU . electrical or photographic properties, so no further work was dene on
! ( them.
ks & result of these preiiminaly findings, vhe fol lowing

investigation was conducted on the thrée most f?bmlslng phosphoz v
(P=2039, 1200, and 2225):

(1) The phosphors were sized to dotermine the cffect of particle
: | size on the cloétrical and photographic propertics.
' : 7 (2) The aluminum plates (four by five inches) were coated with
phosphors by #wo other methods, dipping and spraying. The objcct was to ‘::
observe the ¢ffect or thé properties caused by the method of preparing
po " the plates, The dipped plates were withdrawn from the solution at the
i rate of oné inch per minute and the spraycd plates were given ten passes
of the spray fgun. The guir was placed 6<3/Li inches from the plate, the
1 : 1 ai¥ preossude was L0 pounds per squarc inch, and thé plate moved past

the gun at a ratc of 1l inches per second.

(3) The plates were tcstc&lfgr cleéirical properties and, using

these data, photographs were doveloped.

(L) The photographs were printed using adhesive transferring and

e

fixing a8 described in Progress chort“Néa~6 page Sbéw

=_. — Ry - R - : o E——E_ T

B ' T ' {5) “The F—ZO}) PhoSphoT Was bali mlilcd for a por? od of fqur

hours te determine how scriously the properties of thé phosphor arc
affceted when the particle size i3 reduced By this method. Previousiy, 1 :

all phosphor plates hgd been prepafed by spraying. :SinCQé in the

£
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~ F~2039 phosphor hes the fastest Livht decays
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préliminary +ests, the electrical and photographic propertigs had neét

been altered by the doctor-blade method of coating the aluminum plates,
‘only ohe plate was prepared by spraying to serve as a check oh the
Further, since the 2225 phosphor was not av¥ailable

doetor-blade mcethod.

- used very sparingly to

and oty a small cuantity was on hand,;, it WAS

& check on the data dbtalned ifr detall on the F-2039 phosphor.

serve as

Tig %hiékncss and uhargln "y cxposur s and,

s

Tablcs L6 and h7 Show the coat:

-development conditions used; ;cépbc%ivcl?, for the éxperimérds outlinod

above. Fisures 179 through 183 show the electrical properties that were
obtained. These figurés show derksand Yisht<dceay curves and residual

potentials foF wegative charging. They also show the

effect of an infrared hegt treatmént on the potcntial characteristics of
these phosphor plates. This infrared treatment 00351sts of exposir g
the plates to a resistancé<heating unit for 1on minutes whlch raises the

plate bemp ire to over 100°C. - - : B

Discussion of Experimental Results

178, it can be seen that the

From thé sraphs in Ficure 77 and
It 18 better than 1200 or

2225 by anproximately an cder of magnitude. In ,gencpal, the maxiimam

charnc accenuod by. Lhe varlous Dhosphors 1s apvrozlnatclv the saﬂe for

in
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the same thiclm Q§S of “hosphor coating (Figure 177 and 178); whcn plates

are treatod with infrared before exposure, the maximuh potential is some~-

what highor. Further, it can be seen that for the F~2039 and 2225

phosphors;, the lizht decay is aporoximately the Same rdgardiess of

I
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of polarity and treatment. TIn the case oi‘. 1200 phosphor, the light decay

is faster for nogative polarluj and for nomn mi‘rarodv-trg.atcd plates.

ihe clectrical p

ropertics .are th@ game vrhe_zicher, ‘the plates are

prepared by dipping or spraying; and curves Yhich are typicat of ‘bocth

- aFc shown im Pigure 179. Phot‘ngzaphs made from plates prepared by

" these two methods did not Shew any adv—?n*“,a'fe of ohe method over the

othér. Since the dlpplng prosess is more econonical, this method cf
preparing phosphor plates wi i1l be used in the futurc. Altso-;vrt-”he
phosphor thickness ean be held to c¢lose tcleraaces by coértrolling the

s thdrawal ratec of the plate from the phosphor solutiof.

From the graphs shown in Figure s 180 to 183, inelusive, it can

be seen that the mazeitiun po.ltgnt'j;al of the plate increases when ‘the

, thickness of the phosphor increases from 0.0035 fnch to 0.007 inch, ¥hen

the thickness increasés beéyond 0.007 inch, no significant change in

accepted potontial is observed. It can also be observed that the 2225

phos-p‘hoi*‘ > even though éﬁp’ro;d_matefly ah order of mainitude slower in lig

decay, has, at a tnlckness of 0.0035 inchs;. the equiValent eicc::t;ﬁca-i
proner hReT] of the F~2039 phosphor at. a th:.ckness of 0. OO? inch.

is Iisted. Table LT llsts the conditions under th.ch the platcs wers

devoloped and prlntcd. -
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zPart:».c:le size appgi' ntly is a very important factor in determi
the graininess of images made with thése plivsphors. A sitpict comparis
cannot be made ¢n the basis of data presented herc since the series of

platés which is usgd to show-the effect of particle sizc on graininess
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7 includes different t;pes of phosphors as well. However; Figure 18k
’ shows four picturcs which illustrate the efi‘e-c.—jzt_r of pa.‘i“ticler size, and f
j it is apparent that a decrease in particle size from 75 microns to about
- flve microns biings with it a decreasc in grainircss. Although the B
L i
o alectrical propertiecs of the plate made using the ball-milled Fe.-2039 i
phosphoer ¥rere al ercd considerably in the process of milling, the DR S
{ photograph ‘made from that olate also showed _.I"l"JI‘OVOd gra;;.r; c;:.;’.l;.;;o Its - 1
grain is comparable to the picture made with the 2225 phosphdr platé
- i (particic size 0.5 to 5.0 microns).
!’ ’ An increase in thickness of the phosphor c¢éating impi;qveé the
) tone quality up to a thicliness of 0.067 inchi.. Beyond this thickness, the !
quality shows no further imFrcémént. Plcturcs made from four Pratess ‘ .- 2
* eg;ch having a differcnt phosphor-layer thidkmcess, are shovn in Figurc 185.
Thesé ﬂlnuurcs ilZustrate this improvément. of tonc trith thlcknc‘ss. A )
correldtion betwween maximum accepted potoential and image quality éxists, i‘ -
in that, for thicknesses up to 0.097 inch, an incréase in thickness ' i
' ingrcasei both ageepied potential and improves image quality. Above
_ 0.007 inch in thidmess, no imprevement in cither is noted.
Polishing the ‘surfac;:‘ of a phosphior* coating-in no way improves
_:____ I  the tone quality or gr&inilirlgsts.fjjlls dicates that these characteris ti_, cs . -l h
i - , | are not, aiic;ctgd. By Che .grﬁeo:thncs_s_;o.f;the;ph sphor surface. Proliminary _ i S
"2 T L o ' B S |
T tests on redecing the background have becn made bv using a potential ok }
hi ‘ : : f,
{  the dovelopient grid. . These tests have shown enough promisc to justify %
further imvestigation. . —_— I
| ' - B - }%
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The Fesults of the -cxperimental work to date may be Sunmarized
as follows - §
(1) Thc 2225 phosohor is the bost phos anr tes ml‘d to date for _ ; !
photographic usec. |
{2) The PF=2039 phosphor might prove to bé a better phosphor
thin the 2225, since it has a consideradiy faster ZLi‘ghtr decey, provided l
it could bd produced in a smaller particlc size (0.5 te¢ 5.0 mi-;cron's"),; B
_ (3) Tho clectrical properti¢s and oarticle size of a phosphor
are direc¢t indicaltions of the toéle- quality and graininess that can be
expccted in a photograph, .
(L) The toné quality and graininess: are not dependent upon the L
" smoothness of the phosphor surface.
Insofar as furthcr work on phosphors is concérned, she following
should bec comsideorcds:
(1) Edimination of backgraund i
{2). Purther study on the 2ffect of paru:Lc size
; (3) Establish tests for studying such pr opcrtlﬁs of these i i
phosphors., &s spectral scnsitivity, optieéal absérpdion, and conduct1v1ty |
(L) Determine the effcct of using a ;JO'tentj.al—con'trol grid in |
charging these plates | i
(5) Improve present test cquipment to increasc the accuracy of ST
the datas. : - j;'
o g 1
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~60i-
recorded in Leboratory Record Books:e :
76, inclusive.
100, ineclusive. -
80, inclusivés
28, inclusive.
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16, inclusives) . :
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*nﬂlneorln" Information for Deosiifn of ,&cctronhotographlc
) Caacra a8 Given in a Letter to Dr. Dcssaucr‘ ’
T of The Ha101d Company

Dr. John Dessauver
The Haloid Company
Roc¢hester 3, Nuw York ;

Dear Dr. Dessaucie
The following Pecomsmendations for the basic data on which to.
¢onstruct a camera for the Slgnal Corps project arc made in cempliance
with your leticr of Jamiar¥y &y ¥9590, =ddressed to Dri Schaffert.

These recomuendations are thé bost that can Ye made in the
light of present information. It is the consénsus of the group working
on this préject that thesée conditicns reprosewmt these which will produce
plctures of qu llty oqulvalcnt to the beat uhau hhvo bccn produced 1n the -
laboratory.e

alrcady acCopﬁéd by ”he Halold Compe

In somc cases. it has been suggested that & cortaln amount of
flOnlbllltY be incorporated in the cameora design to allow fer Later
sdiustmentss It is also to be undorsip od that work after this date may
chango. sori¢ of thé actual precess stéeds so that better resulté may be
cbtaincd as the rosult of future work. Such altorations aFe fot éxpect= 1
éd to chanze any fundemental d931vn clements of the camera, bub they may )l
lead to the futurce recommendation tMat cartain miner in the-_ 1

camora be modified, for example, the naturc of the brush'whlch gencrates
the Powder cloud; or the deOlopr‘pO’dcrs to be used with the .camera.

wm or ’F't:ﬂ+111ﬂno 3n._the .

[ o K [ e . - - . e - e

No spocifie regomnendations aré Heing made on the construction
of the power supply, as it was agreed seme time ago. that your ¢ompany was
to work -eut this aspect of thc camgfa design.

In\mak;ng:fqumm@ndation , GVery attospt has been made to leave |
for your dssign efforts. Tor this reasoil,
: said as to cxactly how the mechanical features of the camcra
shall be Cum§trgctod. We have attomptod to sot down only the fundamental |
details -of the proséss to Be cakried out.
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Plate Backing Matérial. The backing material to be used is
Gem Mctal Trass (General Plate Makors Supply Company, 522 South (lihton
Strect, Chiedgo 7, Illinois) with a highly pollshod and buffed surface
(as photocngravers! brass). Mctal thickmoss of ©0.06L inch has been used
and :can bg rcconignded. Thimmer bras§s may be uscd, bult the thickness
mst be such thet sclshium will act craek off of the wmetal during
handling and Such that adhesive transfer will not Bend the plate 6F cFack
off - sc,;l;e“ll_xglp. 1linimum thickness has not beon esteblished.

Preparation of ietal Backing-Plate Surfagc. The metal surface
is to ¥e cleined by 'sém‘ibb‘ihf‘ with a cotton swab wet with @Gold Scal Glass
%, polished with & dry cotton swab to Fcemove Glass liex residue, washed
with syrthetic detergent (Dvoa.nol), rinsed theroughly with tap water and
imaediately rinsed iitle methyl alcohol (commeréial)e. The plateés are
then irediatoly dippcd into a vaporsdegreasing bath contaliiing boilin
isoprogyl aléehols Aftor this they are placed imiediately in the vg;cuum
chamber. '

Great care mist be cxercised in the propaPation of the plates
for Scleniug cveporation. €¢rtainly fingers or other objécts must not be
allowsd to touch the platc after the cleening proccéss has started. The
aboVe description includes all of the obvious steps in the process as it
is ce¥ried out in the laboratery. However, there may be some unobvious
té-chnlqucs ieh TIll.L Have to be dlscovu‘cd by trial and orror.

_ Sekauiums The seledium to be uscd is Canadiam Copper Refiners
ARQ brend, G.B., shetted.

’Plg@o,Témngrﬂfurb During HBvapopation. The vistéd aré to be
fastehed 6N & metal pizten held between 70 snd Py°C. durlng the arctual
cvaporation process. Plates must be fastoned sgeurcly to thé platen so
that good contact i& assurcd over the bagk of thc plate.

Tvapboration of Sclenium. Sclendiiin is to be gvaporated from

© suitdble bedts go that the cntire charge of material tn.Ll ke cvaporated

inh approximately twelve mimites (molybdenwd boats are used in the
19.bor<‘i:ory) The charge of gelenium is o be delemineéd so that plate:
with a unifofn coating of sclenium. betweon £0 and 55 microns thi ok, will

regulb. Prossurce in thce OVaOOI‘L.tlng thombershould be below 0.5 micron
before the seleniun is heated.

LY e =3 =

Terdum tHICKNSES 6VOT 4 Singl o plate ‘ghould hot

& 1 ST
execced plus or nihvs one mierons -

e plate should be rcauccd to roon temperature within two
mifutes of the chd of the eveporation éyele., Removal of the plave from

L3

fHeated platen within i tro minutes is suirlcdhcnc to fulfill this *'eq Wromont J
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Powc,r SupPly . The power supply should furnish a total D. G

voltoge suiticicnt O provide all of the yoltazts required by thé Progess. i

The voltage output, which will be in the ne:.'*hbornood of 7,000 volts,
should not vary morc than plus or minus 100 volts, or an adjustmerit
should ke provided so that the operator cad adjust thewiput voltage to
this reange

Liower-voltage taps should be prowvided for the po-‘ccntiaj}-'(;@n‘trol
grid of thc sensitizing unit and for the development grid.

Voltu ges on the potential~contfol grid should be held to Wlthl“l  '

plas op miaus Sif volts ano.‘ rclatively simple means should be provided
for scileciting values for this voltage from =100 6 +3Q0: volis. The
control for this volitage should be availablc to the camera operator.

Voltase on the develsement grid should be available from =50 -
to +200 volts. This woltase will be delivered to potentiomcters: to be
described under & scparate scection.

Plate-Scrisitizing Unit. The plate-sensi-tizing it Bocommended | -

is thet &dsicnéd and made by Ine Haloid Company . Tis unit has been

suoplﬁcd %0 Battolle for coxperimentel usc and it is understood that The
is undt to the Signal

Corps camera. '

The pobential on the corona wircs should bo 6L4G0 plus of minus

. 90 Foltbs. _ .

change more than 5 volts whén

The spacing belween the potentlul-contr,-- grid and the pa.uto
surface should be 3716, plus or inus 0.015 in€h (*0.005" over amy pTate)
“The twavel of the charging unit over the Dla’oe should be one
inch, pl us o minus 0.2 inch per sccond {0, ,05" for metion over onc plate.

Lhe charging unit should fove far cnough on eaoh ind: of 1ts
stroke so that its center lihc movés éne inch past the edfie of the
sclenivm arca which is bez_ng senslta,.zo,d, -

The i’_uml plate potential should not excced 275 volts. The
 potential to whicn the platc;s are sensitized should B plus or mihug
I per cent of the por,entlul selccted for any given scﬂc of conditions«

As to the potcnt:.al cn the potential=contr rol grid; it is
recommend\,d that a DOtCl"v‘blO”ﬂ(,’bGI‘ be provided which will allow the adjush—
metit of this poteatial 4o values heoween minus 100 and p] us 180 volts.
The pobential on this ¢lcment s u“‘d be mainteined so thot it doés nod

the eorona eurront is flowihg to it from
the cihrona~disehirge wires.

:
A

A el £ 2 s e Al S iR

pLe

Az &

Lok

k)
AR e

[

Fi._\,zTRIC’E"

!’

BATTELLE MEMORIAL i ETITUTE

e

o o | Qe
4



RESTRICTED

The platessensitizing unit must bé Sc construeted that the
frec (unow)po:r‘tod) Iength of thé corona-discharge wires 1 oove iinch
#pegter than the width of the selenium sufface to be sensitized.

Plite Bxmosurce. Il te exPosufe 1§ t6 be Made actording to the
indications of 4 piotocleétric expesurc meter of the convon’rlnnc.l tFpCe
It is possibic that further work will sheéw that the reciprocity relation=—
ship docs 1ot hold for clectrophotography well enough that the simple
exoosurr*-ce'i &ulating scalé on these meters can be us\,d. In thiis casec,
the datd will be sup~iied so6 that a modified exposurce scale cen be made
fer onc wof the conventienal cxpesurc MEtCrs. !

Tt is vnderstood that The Hulom Bompany is 0 supp]y the
photographic lens and is to sclect this lens on the basis of Haloid!s.
knowledge of the photographic process.

(, g
that, m g nergl s the plato bo devcloped o8- qulck_;y? as poss—lble a»ftg,r :l.t -t
18 exposed. Wowr*‘(ror, ‘
be SCHSJ.U.LAL\J. auu. uuu GX:)Obuu.. Th "‘ FE& COMMEnAca U,Lk_:_h, if a, p_LatL, nas
’boen sengitized for longer than fifteen minutes > it b¢ resensitized beforey

- 1s exoo scd, -

Before a pldate is resénsitized it should be cxposed 1o light
10 remove iite residual c‘uarf'o on its gurfacc. For this purposs, it is
sugzested that a small bulb of & approx cimately five wa ) mpuu bé smounted
in the camera and arranged so as to expose al l~parus of thu plotus 4
gwitch should be provided, possibly in the forn of a push button; whercby
this light cau be turnéd on for about. onc sccond when it is nccessary to
resensitize a plate, After this cxposure of thé platc; the scnsitizing
process Gan be repéatcdas Tt is regomcended that ‘cno plates not be .
resensitized at intoervals les§ than five minutes, Iore frequent :
regensitization may JTead to unaes:.l‘a‘blo plate=f ’olp'ue effeocts.

It is rocomnonclod that a plate be dovs lup‘,a within twenty
minutcsof the time it weg scnsitized. Thus, if fiftéen minuies time has
¢lapsed between ‘sensitization and :cxposure, tho platé should be deweloped
within the next five minutes. If the plate was cxposcd five minutes after |
1t was soas:.uzod, then fifteen minutes may be allowed to pass before '

Lgb@mtory work on the time deldys betweon sensitization and
dovvlép‘nout have been sach that it wis imposdible to egtablish any
minimum times for this period. It is recospized, however, that it may be
nécessary to sct a minimim time between pla, te scrngitization and develops

Ub"-'
nent. It is roeommcnded that this minimum be sot by oxperifientation on
‘the final camera.

‘Such mtn}mum time 1n+orvals will not be greoater ‘than i
ehe mihute, However. '

. : {
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Dcvclopcr Box, The dc:"A'Lo,,\,r wait should consigt of a brass
) of dnternal dimensi five by six by two and one-half
inches. The botbom oi tﬂ"*o box is %o bc covered with 16-mesh bronze

Brass ¥g rccorn.m.nded for this box s:mmly bcc ¢ it has béen
found satisfactery in leboratory models. It is 1ikely thaﬁ oither metals
a1 - would be equally satisfaclory.

|

o
|

The powder cloud is produccd by a hersé-lhair bBrush -arringod to
brush against the screepy in the bottom of the box and to mev

3‘

¢ over the
cndirs width of the box. Thé brush may be hand or nechanically activated.)
Hand, activaizon can be provided b¥ cxtonding a rod out of onc side of the |
: comera body. The brush is sdade of a continuous scchion of hérsc-hair

’ bristles onc inch leng and approximately 1/8 inch thicek at the base, or
compressed scetion. The mountmg of the bristles is optional and -eonsider
, abic variations in the brush nay be satisfactory. Tt is recommended thed
the brush be mounted s6 that the pressure of the “brush-on the wire sereen | 3
can be adjustids The brush should ¢xtend the long cimensioen of the Hoxs
that is, with its motion across the narrow dimension 6f the HoX.

Thc actual ngture of th\, cloud of pow&cr Froduced in this type
of ﬁowrdcr-cloua devciloping boX depends on how the &ir ewerchits flow hcn
thc bru§_h is activateds Tor this rcason it moy be dosirable to: add air 3
beffle to thé brush womber. Howevers the oxect naturc of this baffle m.ll.‘
have to be deteriincd as the result of exberiments on the c:amerc~ Ftself. |

2

A

; Tt is rocomionded that elastic stops be pl aced ‘to lm:.t the +
I fiotion of the brush to within 1/l inch of the sides of the box. Banging
; nf the brush ﬂ"afmst tha sn.d(,s of ‘bhc bo*' ”F‘ ll prorlu argn M oudc 8t

_ ticans should ® pr0v1dcd Tor draining out the éntire charge of | j
developeyr and for refil l:.ng. the box with fresh developer after approxi-
1; ‘mately twelve prints have been made.

- S — - E

_ A sliding cover must be prov:.dcd 0. scpc"ra te the developfient = | o
“chamber from the exposure chamber of the camere when there is nod plate inl 1.
the devoloping pesitiom. It is recomicnded that this slide oceup¥ the k

position which would be occupicd by thé plate dumnrr dov j.gp nent, 50 as to |
.uSSU.I:C that no cmvelopor powdcr ¢an (n,b\,:c' the = portions of thé

(—* . o ’ g Gvaly AL TChu ccmua is dAverted and vibiateds ’

I

P"J“'.IS
7 e ihloan

,' 5) \0

STy

LI e

‘ : Cbile it ds “Ot Ticeessary, it s sufgested that a ghield bg T -
’ {  placed on the plate during the devolopment of the plate. ~This shicld

- P would be so made that it ‘r\r‘s'i-'vnar\'i's dev. Lopent to a Limited avea of Hhe
+ " plate, for exauple, to a four-by-five-inch arex in the prescnt cawmpra.
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¥oltages to be roqulrnd oh the stcps

—610'7

The developmont box should Be prcm dded with a Five-point
potentiometer arranged so “that the switcéh arm wildl advanée onc point on
tho ]Z)Ott.nl,lO"ﬂb't\.I‘ for overy two ccmpleté cycles of the brush. This
poteiitiometer is to Beé arranged to conkrol the potential of the d cvolop-
moat f’I‘ld and the poinbs should be arre anved so that potontv.als of Lrom
mimas 50 6 plus 200 voits can be dpplicd to the plake by inser tlng Lhe
proper resistors between the switch pointse This swi tching arrangemént
may hot be used in the first camera to be congtructed,but it should be
included to allow nebenhial control of the grid if nccessary. The
of the petlentiometor will bo
dctermined laters

v

In addition to the autematiceitly operated péientiorister, a I
second potentiometor should Be provided whirh ean be used to r;.cigust T
fmenually the potential on the dovelopment grids. ~ This potentiometcr should
perinit voltages t0 bc app] ied to the grid ffo*n minus 50 to : .Lus 5@.

.over:.a_];L dcnslt:_/‘ \re..n-g,,o. on tho flnc.l pr;nt. c;vcn 11‘ it 2.?' nnt found @cs*mb-lgf
to cycle the pobential on the dovelopment grids |

B

Pl"ci.CtJ.Ct_'l.LV’

no curmnt is I‘un:LI'Od by the dove_!.opmon'l} grid if
> G For this I‘egson
c.cd msy be. very h

Tiimd iy bt AW'AJ,. wAIe T
i)y UCIL LA O GSES £C

thc I‘LSlST;unCO "ﬁ"lVO*VGCl 1~n 'b.u
cebtainly in the megohi rangc.

Develope¥s The developsr will cowsis: £ plain besds and a i
ro§inous powder in the proportions of Hredve to one by weight; respocti—vcl—y;,_

e~
W

The glass bzads are 30 on 50 sércen fracti on. (Typc 8 of the

I.mnoso td. Lm:Lnrr and lieaufacturing Comoan; )

‘THE Usé of plain glass beac'is is recommerided at this time; but
future work may change the situation sé thot sonc othér carrier will be
found which has important advantages. The change to othor carriers will
_nvolvo no important ehanges in the camera dosw pNe

The recomiiended devclonnr powder will be co*nposbd of 95 per R
cén’t. Amborol F-Tl (chmous Products and Chemicel Corpany § and 5 per k
cont (by Woight) Pigment Decp. Black, Extra Coheécntrated PV (Gotieral i
Analime ahd Chcmlml Company ). In preparation, the ingredicents are fused
together and digperscd on 2 nubber mill, The cogled residuc is then
micréatomized to an average particle size of thréce microns.

In casc The Haloid Company is not in a position to manufa cture
developer povider for fulfillimg the Signal Corps contratt, Battelle wWill
bc in & position to manufacture and deliwdy small But adequate amouhts
of dovo;.opo( powder for demongtrating tho camera.
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devoloper box and other metal parts of the cancra so that potentials

""rc,corrnlzed the:t onlJ \a smell space cnlg

to obtain :ﬁﬂ.l 1cngth of strokece

511~ -

Developer is 16 be added to the developing box as a final
adjustment bazed on the performance of the camera. zal.p”oxma‘avl’y sixty
grons is reconacnded for test. This qaan, ty of develoder will proccess
tiickve plates without serious changes in ch,ns,v.tv of the final im2Zes At

vhe <_3;r'1c:1~ of twelve prints, it is ;vcomm,ndcd that the developer be
dischazsed and new developer added. As an &lternative procedure, it ma:/
be poss:Lble to retonhe the deva,lopcr 5 but rctoning procedurs is not
fixed as this tiue,. B

- The quontity of developer to be uscd canm be determir ,\,d
volumctrically &sd might be provided in small, digpesablc envelopess

Developor Gride The develeopment grid shéuld be éonsﬁr‘uctcd of
approximately ©.0035-inch diaméter, stainless-steel wire (wire~recorder
wire), The grid should hoave sixty wires per inch and should be so

corstructed that the wires extond in the dircction of motion of the¢ brush. |

The grid should be so constructed that the wires femain teut in the
Camera. .
The grid should be mounted so that the plene of the wires is
flush with the top cdge of the developer box. A construction 6f grid’
which has been found satisfactory involves a #ectangular frame made of
1/8-inch by 1/2-ifich angle iTron mounted within the confines of the
developer boxs This produces an actual zrid areg four by five inches.

A grid=to=platé spacing of 0.080, plus or minus 0.010 inch, is
roconmeénced trith the grid stationary iridh rcspcct t6 the Dlate during
developiicnt. It is Suggested thet the grid & he so rmounted that it can be
adjusted, in the final camera, from O. OLLO 4o 0.080 inch grid-to-plate
spacing. o

The developrient grid must be clectrically itisulated from the

up to 400 volls ecan be apnlicd to the arid. (A 200#volt safety factor is
incliuded in tis finure.)

Tho ucvclopmn’g grid must be wiped cleail after cach 'plcturc hag
been: developed. It 38 rocommendod that this cleezning be done by pushing
over the grid a dovice cohsisting of small folt pads clamped onbo the
wirgs and ooss:LbiLf guided én the sides of tha acvclopnont box. It is

os b ave the cmvu.op*lent grld i’or

e s

L,m, up

frBL G 0T of u;.;-,s, L;',.U).}.ﬂ,% AEVres

ZTop=

Nate Develobumients After the plate is nmwvdd inbo lLhe deoves
anedIdtely abeve the developrient. grid, 8cs vg,lopment is

ei‘fectcd CQ;,’ ‘nlanuglly movring the red commeshed to tha briash iy the i

devalopment box. The r6d should be moved smoothly back and “or th over
the entipé cxbent of the hox (e“ccc,ot for 1/li=inch ckearance at.each _end),

-

ioe o arze eme, = "‘“‘F"""“ B S
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The -complede developnent of a platc shodld censist of LB to 60 )
&relos of the med, that is, 80 to 120 passages of the brush over the * ¢
screen in tho bottohm of the dewcloper Box. The dowcleping time should de ;
20 to 30 scconds, that is, twé cycles per sccend. )

i

-0

During the development p‘f‘oriess; the box sfipuld beé held sbv that

I the plote being doveloped is essentially herizontel. idmits of departure
L { from the horizensal pos:ﬁsmn will be determined later. , ;

The above spocifications for dewoiloepment are the besi. that can
be made &t this time. Howewer, the whole dcvelobrent process will _
L reccive major atiteation in the romaining portxcn of the projeect and it is | 4
e hoped. that :i_znprovomo‘n-ts will be made before the delivery of the camerae. ‘

o, ¥ Wl oL

SR [ PN

oy - Tnangfor iaterial. The Best recommcnhdation that ¢an be made at
’ the prcbont timé for ‘the trensfc. tape is Iinnesota IHinirg and Manufacturs 1
ing Company Tape No. 700, .hites This ta pe 18 made with a white ¥
¢écllulssc acctate fiber backmg. Tt has beon used to make satisfactery 3t
trensfers in the laboratory. Tape Nos 700 requires aboub five pounds :

force to pull it off of the original roll in widths usable in & cainera \
- » and it has more tack bthen is réquired for the transfor of the powder image. |
Undor prussuros required 0 pull it off the roll > i% is oFpected to
. : - stre tcn less ‘than ©he per cen‘e;

e g e e m
*

oA R oL

T “hile tiEs tape is recommended at Hhe present tirwe, a ma;]or
‘ cffort will be made to improve ‘this particular tape or to obtain & more
. | satisfactory tapc before the cimera is finished. Specifically, a tape
havi ing loss tack and eéne which can be more cagily pullcd eff of the subply
roll will be sousht. The ifwnnesscta Ldning and Liaaufocturing Compary has i
. | Dpromised s;.nplcs of tepes whieh may be morc desiriabke, and efforts will be
{ 1 made to reduce the unrollifiz force required on the No. 700 tape by
1 theatment of the back surfacce of the tape or By thé interposi tlon of a :
scparato relcase sheol. —t—

o it i 3

Ansatind

gacsive Trans for. Tir‘ansi'e" of the imase from the plate to &
| Ffinal surfhee sho uld be dene by means of o Whites opague adhésive tapes
- In the eampre, the tape should be unrélled and passed over an clastic o 4
ball-bearing roller in .contact with the imoge surface of the plate. This 1 '
rollcr should havie an outside diamcter of one inch, the outer three~ )
‘siktcenths of which consists of a rubber matcrial ha ving a rubber

¢ !Luro'mcter Rubber Herdness of 75 to 80 (Fex Geuze)e. This réller should 1 p

i e T s azainst the plete with a forée of 200 peunds. This force should be f - s
’ 10 I y .h_cd onX/ vihen a tronsfor is actually bclwg MG - o W .

' 1 It is recomnchded that the platc be backed up durihg transfor

by a roller hav1n~ the samc specificatbions as above. This recomacndatien - ]

is mede beeause of the possibility of bending tho nlate dur,_ng brensfor %
‘ with othe? arrangements. ¥
1 B B
- _ _ _ i
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Tra nsf or snould be done &t Less than one inch per socondg

B Y =

The means of do].lvcrlug the tape to the trQn fer rol] er and of
PT ropelling the plate and tape through the trensfor opcrailon arc left to ,
the judgment of the camera o desipnets . \ -

R eh e B Vet ISy Ve X R

i licans should be provided ror removing and digposing of a
e 1 nonadhesive interleaf from the original roil of adhesive~transfor maherisd
k , if such an J.ntcr.l_,cgf is fourid desirable ixn later rescarchs

- A ) RN - . i LR
commendation that caf be mede at ‘ _

. : Fixing Haterial. The best £S

J the present time for The fixing tapc is ifinmesota ining and Ilbnufc ~cturing -
Tape No. 800. This tape is transparent to-a degree sufflclen‘c for the
purpose and rcqulrcs small forces to pull it .t‘“ the supply roll.

‘ < i Attompts will be made to find or develop other tapes for this
“ - : purpose before the completion of the cameras but this tapc iS belicved 0 |,
"be satisfactorye :

{ ' Adhcsive I*‘:L,m*g. The image 1s to be fixed onto the adhes:Lve«
T transfor material by the imposition of a tronsporont adhesive tapes. This
o F tape should be pulled ofi the supply roll in the camera, passed over a
P - pressure roller and :unprmsod onto_the trensfer tapé.

. :_.l‘,_,

%;b : . i The roller used to impose the fixing tape suould be of tho same
. I construction zs the transfer roller, and pross against the tape with a

- force of 200 pounds. ' )

; s - k - - - - -
The means of delivering the tape to the thrnsfer reller and of

propclling the Dlutc and tape through the fixing opore tion are left to-— . -

the Judgncnt of the camers designer. It is sug #osbed that t consideration “q

be given to the usé of a drive rocller; pessibly coated with siliconic

resin; ,nd +6 the possibility of activating the cntire transfer and

‘ - fixing opcration by the force es crtoa onh the tupc as the plcturo is

: i -1 pulled oub of the camcras

', : 1l - Heans should be provided for removing and disposing of a non-
' asdhesive interlcar from the orlglna] roll of agdhesive-fixing material,
if such an J.ntorlpaf 1s found desirable in later rescvarch.

S ‘ Plauc CJ.can:mg. ,It is recommended that a srnall unit be

} construgted for cloaning used plates in a grenular material. . This — .

C - o devicé may involvé cither the rock_ng-tray or the plunge type of clcanlngt
P . |  The fundamcntals of thesc two types of cleaning arc so well knegwn that

L ‘ : they necd no further description.

f -

3

.~ . - The construction of the clcam.ng unit is left to the camera
c.cs:Lgner as is the question as to whether it shouid be a part oi‘ the
amra , a part of the power supply. or a separate unite

v
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- Tt will be nccéssary after the clecning with a granular .
P material, to wipe the plate with a cotton pad, or a small, soft brush E
? ; and it may be necessary to supply a small brush fof wemoving rosidual
} N ‘, cleaning material from the metal head at the cdges of the PFITC. )
ﬁi ) . After tnc wlate has becn used five times, it should be washéd
{ v L
! oy o nth ‘ethyl. alcohol md allowed to dry before rcusc.
'; S ' foneral cconu“ndatw ons. It is rocom: ‘ond\,d that 46§iccant
e = ] rtrldsrns Do mountod in the main bedy of the camcra and in the dcvclop-
[ :mg, chgnbcr so that the humidity within thca ¢en be kept low regardl.css f
e of the humidity of the alr in which ‘the camexa is uscd. : ‘

o Very truly yours; ' 7
qE L o ]
o (Signed) Lewis E. Walkup . I
b i i
I L :
} . Lowis . TAXkup . .
. ’ Assistant Supervisor i :
o7 Graphic A¥ts Rescarch Divisien o
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